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Saf ety

Policies and Procedures for Firing Ammunition for Training, Target

Practi ce,

and Conbat

Sumary. This revision clarifies requirenents on
ranges for officers in charge and range safety
of ficers, incorporates revised ballistic data

af fecting surface danger zone diagrans for snall
arns, incorporates new standardi zed range design
for hand grenade ranges, and clarifies conbined
arms live fire exercises and | aser operations.

Applicability.
a. This regulation applies to--

(1) The Active Arny, United States Mlitary
Acadeny (USMA), Arny National Guard, US Arny
Reserve, and Arny Reserve Oficers’ Training
Corps (ROTC) in range or firing activities
|l ocated on or within a mlitary installation.

(2) Al Mrine Corps activities of the
regul ar establishnent and to all units of the
Mari ne Corps Reserve. Chapter 13, 16 and 19 apply
to all Marine Corps units unless the requirenments
conflict with US Navy or |ocal aerial range
regul ati ons, in which case the US Navy or | ocal
range regul ations will take precedence.

(3) Al training and target practice
activities.

(4) Al mlitary real estate areas that are
bei ng or have been used as bonbi ng ranges;
artillery inpact areas; target areas; and other
areas exposed to contanmination by military
expl osives, chenical, or other dangerous
mat eri al s.

b. The requirenents of this regulation are
advi sory for actual combat conditions.

c. US Arny Training and Doctrine Comrand
(TRADCC) test organizations will conply with the

provisions of this regulation unless HQ TRADCC,
ATEN-S, grants a specific waiver.

d. Except for airspace safety requirenents
(para 2-2) and water traffic requirenents (para
2-3), this regul ations does not apply to
devel opment, proof, and function test ranges and
| aboratories of the US Arnmy Materiel Devel opnent
and Readi ness Command ( DARCOM ; however, the
necessary precautions will be taken to insure the
preservation of life and property.

| npact on New Manning System This regulation
does not contain information that affects the New
Manni ng System

Suppl enent ati on.  Suppl ementation of this

regul ation is prohibited unless prior approval of
US Arnmy Training and Doctrine Command, ATTN:
ATEN-S, Fort Monroe, VA 23651.

Interimchanges. Interimchanges to this

regul ation are not official unless they are

aut henti cated by The Adjutant General. Users wll
destroy interimchanges on their expiration dates
unl ess sooner superseded or rescinded.

Suggested i nprovenents. The proponent agency of
this regulation is the US Arny Training and
Doctrine Command. Army users are invited to send
comment s and suggested inprovenents on DA Form
2028 (Recommended Changes to Publications and

Bl ank Formns) directly to Commander, US Arny

Trai ning and Doctrine Conmand, ATTN. ATEN S, Ft
Monroe, VA 23651; Marine Corps activities to the
Commandant of the Marine Corps (Code QOT),
Headquarters, US Marine Corps, WASH, DC 20380.
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Chapter 1
Cener al

1-1. Purpose

This regul ati on prescribes general safety
precauti ons necessary to mnimze the
possibility of accidents in the firing and
ot her uses of ammunition and expl osives by
troops in training, target practice, and as
much as possi bl e, conbat and range
operations, including range clearance.

1-2. References
Required and rel ated publications are listed
i n appendi x A

1-3. Responsibilities

a. Commandi ng General, US Arny Training
and Doctrine Conmand ( TRADOC); Conmandi ng
General, US Arny Forces Conmand ( FORSCOM ;
Conmandi ng General, US Arny Materi el
Devel opnent and Readi ness Comand ( DARCOM) ;
Conmandi ng general s of oversea commands are
responsi bl e for assuring that range safety
procedures are established consistent with
this regul ation.

b. The Conmandi ng General s of Fleet
Mari ne Forces, Atlantic and Pacific;
commandi ng generals of all supporting
est abl i shnent comuands; and the Commandi ng
Generals of the 4th Marine Division and the
4th Marine Aircraft Wng are responsible for
assuring that range safety procedures are
establ i shed consistent with this regul ation

1-4. Explanation of terns
Abbrevi ati ons and special terms used in this
regul ation are explained in the gl ossary.

1-5. Special instructions

a. Instructions and dinmensions for
surface danger zone diagrans (safety fans)
wi Il be devel oped and specific danger areas
will be indicated. The depicted surface
danger zones are the mninumrequirenents.
They are adequate only when enpl oyed with
properly functioning safety equi pnment and
devi ces, and when trai ned and conpetent
personnel follow firing procedures (See
sanple drawings in figs 1-1 and 1-2).

b. In training with amunition and
expl osives, general firing requirenents wll
be followed. However, under certain
conditions, specific types of firings nay be
conducted at |ocations having | ess [ and or
air area than required. By enploying
additional controls and linmting the types of
firings, the desired firing can sonetinmes be
achi eved under less restrictive conditions.
(see waivers in para 1-6.)

c. The follow ng types of procedures
nmust be devel oped:

1-1
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(1) Standing operational procedures
(SOP) for the safe firing of specific
muni ti ons and expl osi ve devi ces.

(2) Operational procedures for
pl anni ng and conducting range cl earance
operations.

(3) Local procedures or regul ations
designed to mnimze the potential for
personal injury and property danage that
prescribe or refer to additional precautions
in applicable technical manuals (TMs) and
field manuals (FMs) for the particular
weapon, nunition, explosive device, and
cl asses of fire.

d. During prefiring preparations and
firing, all nunitions, conponents, and
expl osives will be handled according to the
applicable TMs and FMs.

e. Any person who observes a condition
that makes firing dangerous will pronptly
command CEASE FIRING and will give the
Il ocally prescribed signal for cease firing to
the firing unit. This command signal will be
included in the local firing SOP

f. Accidents caused by firing or
evi dence that would indicate that the safety
provisions of this regulation are inadequate

will be reported by letter. The letter nust
give all pertinent infornmation on the all eged
i nadequacy of the regulation (exenpt report,
para 5-2n, AR 335-15).

(1) Arny activities will send
reports to the Commander, US Arny Training
and Doctrine Conmand, ATTN. ATEN-S, Fort

VA 23651.

(2) Marine Corps activities will
send reports through the nornmal chain of
command in accordance with MCO 8025.1 to the
Commandant of the Marine Corps (Code T),
Washi ngt on, DC 20380.

(3) National CGuard activities wll
send reports to the Chief, National Guard
Bureau, ATTN. ARNG Safety O fice (NGB-AVN
S), Aberdeen Proving Gound, MD 21010.

Monr oe,

1-6. \Wivers
a. The follow ng persons may wai ve safety
criteria of this regulation if it is
acceptably safe and is in the best interest
of the United States.
(1) Commander of each nmajor Arny
comand ( MACOM) .
(2) Superintendent, USNA
(3) Chief, National Guard Bureau.
(4) Commandi ng general s of Fleet
Marine Force, Atlantic.
(5) Fleet Marine Force, Pacific.
(6) Al Marine Corps recruit depots,
air stations, air station (helicopter).
b. Airspace requirenents nay be wai ved
by the Federal Aviation Administration (FAA)
only.
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c. Waive traffic requirenents, as they
apply to firing over navigable waters, may be
wai ved by the US Arny Corps of engineers
only.

d. The authority delegated to a
commandi ng general may be subdel egated to a
general officer in a comand position. This
authority may not be further subdel egated.

An installation commander del egated wai ver
authority will be limted to--

(1) Reducing the dinmensions of
surface danger areas when the terrain
artificial barriers, or other controlling
factors make small er areas safe.

(2) Modifying prescribed firing
procedures appropriate to the training of
participating troops to increase realismin
training.

e. Conmmanders of each MACOM the Chief,
Nati onal Guard Bureau; and the Comuandant of
the Marine Corps may conmmuni cate directly
with the CG TRADOC (ATEN-S). They wl|l
obtain technical infornmation that will help
themto determne if it is advi sable to
grant waivers. \Wen feasible, any range that
fails to nmeet requirenments will be
redesi gned, rebuilt, or relocated.
regi ster of waivers granted will be
mai ntai ned at the MACOM level. It will be
reviewed annually for corrections nade.
Marine Corps conmmanders will submt requests
for technical assistance through normal chain
of command channel s to the Commandant of the
Mari ne Corps (Code LMG).

f. The waiver authority does not affect
the waiver responsibility in AR 385-62 and AR
385-64. It does not pernit waiver of
ai rspace safety requirenents (para 2-2) and
water traffic requirenents (para 2-3).

g. The range safety planning for the
firing of any ammunition and expl osi ves must
i ncl ude the type of ammunition or expl osives,
the available terrain, purpose of the firing,
at nospheri ¢ conditions, adequacy of safety
equi pnrent, and procedures. Projectiles or
debris caused by firing amunition or

A centra
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expl osi ves must be contained within the
boundari es of the surface danger zone.

h. Only personnel thoroughly trained and
qualified in firing amunition conpl ete
rounds or their conponents will take part in
conmbat firing and conbi ned arns exerci ses.
This will be on special courses designated
for nmental conditioning for actual conbat.

i. \When the technical assistance of
TRADOC, the Conmandant of the Marine Corps,

or Chief, National Guard Bureau (e above) is
requested, the MACOMw Il furnish, in
writing, the following data to assist in

eval uati on.

(1) A statenent citing the paragraph
of this regulation to be waived.

(2) Description of conditions,

scal ed naps showi ng di stances to internal and

ext ernal exposures, topographical maps of the
area, personnel involved, and facilities
exposed.

(3) The type of amrunition and
weapons as identified in proper technica
manual s.

(4) WMap coordinates of the firing
position and quadrant elevation of fire. The
firing position and direction of fire will be
plotted on the scaled map and a scal ed
surface danger zone will be furnished as an
overlay for the map. Al distances will be
shown in neters.

(5) An SOP for firing and range
control

(6) O her precautions that will be
taken to achieve safety in operations to
fully conpensate for the |l ack of conpliance
with this regul ation.

(7) Profiles through the gun-target-
line showing the relative elevation of the
piece to be fired, the target, and earthen
backstop, if any. Also, furnish profiles
fromthe firing position through the right
and left limts of fire.

(8) A MACOM position statenent
recommendi ng approval or di sapproval or
nodi fication of the basic request for
trai ni ng.
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Surface danger zone. That segment of the
range area which is endangered by a
particul ar type of weapon firing and which
consists of the follow ng area:

(1) Dispersion pattern. The

distribution of a series of rounds fired from

one weapon or group of weapons under
conditions as nearly identical as possible,
the points, bursts, or inpacts being

di spersed about a point called the center of
i mpact .

(2) Inmpact area. The prinmary danger
area for indirect fire weapons that is
established for the inmpact of all rounds.
When applied to direct fire weapons, it is
the area | ocated between established range
limts. The inpact area is within the
approved surface danger zone.

(3) Ricochet area. The area between
the inpact area and Area A (or Area G when
applicable) which parallels the line of fire
and which is provided to contain ricochet
projectil es.

(4) Area A The area (secondary
danger area) which parallels the inpact area
laterally and which is provided to contain
fragments fromitenms expl oding or ricocheting
on the right or left edge of the inpact area.

(5) Area B. The area (secondary
danger area) which is on the downrange side
of the inpact area and Area A. It is
designed to contain fragments fromitens
expl oding on the far edge of the inpact area.

(6) Area F. The area which is
i Mmediately to the rear of a weapon or group
of weapons and which is endangered by the
effects of the weapon being fired.

(7) Rear range. The area to the
rear of the firing position.

(8) @un target line. An inmaginary
straight line drawn between the gun and the
target.

AR 385-63
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Figure 1-1. Sample explanation—Direct fire mode
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Surface danger zone. That segment of the
range area which is endangered by a
particul ar type of weapon firing and which
consists of the follow ng areas:

(1) Target area. The point or
| ocation to which the weapon is to e fired.
(For denolitions, the target area is the
point or location at which the denplition
charge is enplaced.)

(2) Impact area. The primary danger
area for indirect fire weapons that is
established for the inmpact of all rounds.
When applied to direct fire weapons, it is
the area | ocated between established range
limts. The inpact area is within the
approved surface danger zone.

(3) Probable error. Measure of the
i mpact distribution in the dispersion pattern
around the center of inpact, dinmensionally
expressed in firing tabl es as one interval of
t he di spersion rectangle.

(4) Area A The area (secondary
danger area) which parallels the inpact area
|aterally and which is provided to contain
fragments fromitenms expl oding or ricocheting
on the right or left edge of the inpact area.

(5) Area B. The area (secondary
danger area) which is on the downrange side
of the inpact area and Area A. It is
designed to contain fragments fromitens
expl oding on the far edge of the inpact area.

(6) Area C. The area (secondary
danger area) which is on the uprange side of
the inpact area and parallel to Area B and
which is intended to contain fragnents from
itens exploding at the near edge of the
i mpact area (also referred to as the short
limt of the target area).

(7) Area D. The area which is
between Area C and Area E and which is
considered a safe area for troop occupation
for training purposes.

(8 Area E. The area which is
between Area D and the firing position and
whi ch is endangered by muzzl e debris,
overpressure, and injurious noise |evels.
Area E may be occupied only by weapon crews
firing froman approved tactica
configuration (circular, box, star, etc.).

(9) Near edge. The boundary of the
i npact area which borders Area C and is
nearest to the firing position

(10) Far edge. The boundary of the
i mpact area which borders Area B and which is
farthest fromthe firing position

(11) Downrange. All areas of the
surface danger zone which are | ocated beyond
the target point or center of a target area
for nultiple targets

(12) Uprange. Al areas of the
surface danger zone which are | ocated between
the firing position and the target point or
center of a target area for nultiple targets.

(13) Rear range. The area to the
rear of the firing position.

1-4
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Chapter 2
Ranges

2-1. Range safety
Installation commanders will establish a
range safety program The conmander will--

a. Appoint qualified range contro
personnel to nonitor and enforce range safety
and operational requirenents.

(1) The range control officer
(together with the other range contro
personnel) will enforce the installation
range safety program

(2) The installation command safety
manager will nonitor the effectiveness of
enforcenment of the installation range safety
program

b. Publish | oca
operation and use of
facilities.

(RCO

SOPs for the safe
ranges and training

c. Mintain and police ranges, maneuver
areas, and training facilities.
d. Notify installation personnel and the

public of firing and exercises involving
possi bl e hazard to the public.

e. Coordinate and schedule all firing.

f. Establish procedures for controlling
and coordi nati ng use of airspace.

g. Survey and post range boundaries and
off-limt areas to prevent trespass and entry
by unaut hori zed personnel into surface danger
zones and inpact areas.

h. dear duds fromranges before
al | owi ng people to enter.

i. Post range guards, barriers, linmt of
fire markers, and signals.
j. Prescribe the wear of steel helnets

under certain conditions.

k. Station anbul ances, emnergency-type

medi cal vehicles, and nedi cal personnel

Anbul ances, energency-type nedical vehicles,
and medi cal personnel are not required to be
at every firing range and at all practice

firing. Only when flanmethrowers are used is
there a stated need for such precautions. In
det ermi ni ng other occasi ons when nedi ca
personnel and energency-type medi cal vehicles
must be present during practice firing,
i nstallation conmmanders shoul d consi der
accidents. They should al so consider
demonstrated actual need for energency
nmedi cal attention at the scene. \Wen
approved by the responsible Director of
Heal th Services, reservists who are nedically
qualified by their civilian occupation, but
who do not possess a nedical mlitary
occupational specialty (MOXS) may be stationed
at firing ranges when Arny nedical personne
are not avail abl e.

| . Take neasures to protect uprange
per sonnel

m  Make certain personnel wear hearing
protection devices in accordance with AR 40-
5, MCO 3574.2, and other applicable safety
directives referring to hearing protection

past
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n. Authorize overhead fire over the
heads of unprotected troops.

0. Investigate incidents or accidents
i nvol vi ng weapons or ammunition with firing
units.

p. Establish and maintain detail ed
records that--

(1) Describe the range area,

i ncl udi ng detail ed permanent charts and
overl ays.

(2) Provide information on the types
and armounts of ammunition fired into the
range areas.

(3) Record known or estimated numnber
of duds located in range inpact areas.

g. Educate on-post and of f-post
personnel on the dangers of trespassing in
i npact areas and the handling of unexpl oded
ordnance (duds).

r. Clear tenmporary inpact areas.

s. Performother duties and activities
related to the safe operation of ranges.

2-2. Airspace safety requirenents

a. Airspace referred to in this
regulation is that within the United States,
its possessions, and territorial waters
overlying a firing range.

b. Before firing any weapon under
condi tions in which the maxi mum ordi nate of
fire will exceed 45 neters above ground
| evel, the responsible commander will follow
t he procedures prescribed in AR 95-50. The
conmander will request the FAA to establish
the area as a permanent or tenporary
restricted area or as a controlled firing
ar ea.

c. The restricted area is an area
designated by the Adm nistrator of the FAA
wi thin which an invisible hazard to aircraft
in flight exists. Nonparticipating aircraft
may not enter such area during the tine the
area i s being used for the purpose
designated. All hazardous activities nust be
within the area established. Precautions
will be taken to insure the safety of
aircraft operating in the airspace near the
pl anned trajectory of all anmunition firings.
An appropriate vertical danger zone
(glossary) will be established for the firing
operation.

d. Controlled firing area is an area
establ i shed by the FAA in which ordnance
firing i s conducted under conditions
controll ed by the using agency. As a part of
this responsibility, the using agency mnust
insure that firing will cease when aircraft
traverse the controlled area.

e. For safety, the nunber of controlled
firing areas will be held to a mninum The
safety procedures to be foll owed when using a
controlled firing area are stipulated by FAA
in the agreement that established the area.
These procedures will include some or all of
the followi ng safety nmeasures. The FAA nmay
recomend ot her necessary restrictions.
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(1) Conduct firing with at least 5
mles of visibility in area sections fromthe
fire control point and a ceiling of 1,00 feet
in excess of the maxi mum ordinate of fire.

(2) Cease firing if the projectile
enter any cloud formation.

(3) Mintain visual surveillance of
the entire trajectory and target areas, plus
5 mles additional distance in al
directions, before and during all firing.

(4) Provide radar surveillance (when
equi prent is available) of the area and
beyond to detect aircraft approaching the
controlled firing area. (Wile radar is
highly desirable, it need not always be
included in the restrictions since there my
be unusual circunstances that woul d nake this
requi renent unnecessary.)

(5) Use patrol aircraft to spot
other aircraft approaching the area, when
appropri ate.

(6) Provide spotters who will have
continuous and efficient conmunication with
all safety officers who, in turn, are in
direct comunication with all firing
posi tions.

(7) Provide a range safety officer
(RSO to insure that all firing has ceased
when aircraft are approaching the area. Wen
required, reliable communications will be
est abl i shed between the RSO and appropriate
FAA facilities to exchange information on air
traffic.

(8) Gve the local flight service
station a schedule of firing hours of |oca
di stribution.

f. Arny airspace representatives will be
| ocated at each regional FAA office. They
wi Il hel p commanders prepare requirenments for
est abl i shing, nodifying, or rescinding
restricted or controlled firing areas and
presenting themto the FAA

g. Effective dates of the establishment
of restricted and controlled firing areas
will be determ ned as foll ows:

(1) For restricted areas, it is the
date stipulated in the designation published
in the Federal Register by the Administrator,
FAA.

will

(2) For controlled firing areas, it
is the date stipulated by the assistant
adm ni strator of the regional FAA office.

h. The FAA requires conplete reports at
| east annually to justify the use of
airspace. Controlling agencies will maintain
data on the use of airspace under their
control in accordance with AR 95-50
2-3. Water traffic requirenents
a. Before firing over navigable waters,
the installation conmander will notify the US
Arny Corps of Engineers district or division
engi neer and the US Coast Cuard district
of fice of --

(1) The type of operations to be
conduct ed.

(2) The water area invol ved.

(3) The closed water area required.
2-2
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b. Federal laws to protect traffic on
navi gabl e water authorize the Secretary of
the Arnmy to prescribe regulations for the use
and navi gation of waterways endangered or
likely to be endangered by firing and target
practice. The US Arny Corps of Engineers
wi I | have notice of the danger zone
restricted area published in the Federa
Regi ster.

c. The installation commander will not
authorize firing until notice of the danger
zone restricted area is published in the Code
of Federal Regul ations (33 CFR 204) and
navi gati on nmaps have been revised. The
installation commander will enforce the
cl osed water area, including radar and
surface boat surveillance. No firing wll
start until the US Coast Cuard marks the
wat er danger zone area by the nunber and
pl acenent of buoys.

2-4. Notice of firing

a. Before firing involving possible
hazard to the public, the commander will

i ssue a warni ng order through the public news
nmedia. It will indicate the date and tine of
firing and describe the boundaries of the
range area. The commander will enforce al

cl osed danger areas involving possible hazard
to the public.

b. When there is to be a firing, a
warni ng order will be published and issued to
the entire population of the installation at
| east 24 hours in advance. The place on

firing, the hours it is to begin and cease
each day, and the boundaries of the danger
area will be given in the order

2-5. Trespassing on range areas

Precautions will be taken to prevent--

a. All unauthorized persons from
entering the surface danger zone before
firing. Livestock will also be excluded
unl ess an agreenent, in witing, has been
conpleted with the owner or owners.

b. Trespassing on target ranges during
firing.

c. Handling or renpval of unexpl oded
anmuni ti on (duds) by unauthorized personnel
d. Entry into the inpact area by al

unaut hori zed personnel until it has been

t hor oughl y searched and any duds found are
destroyed by qualified personnel in
accordance with TM 9-1300-206 and vol unme 1,
Naval Sea Systens Conmand Ordnance Panphl et
5. Access may be permitted for training

pur poses (e.g., maneuvers, upon conpl etion of
a visual surface cl earance operation).

Di ggi ng of entrenchments, foxholes, and slit
trenches, however, will not be permitted.

2-6. Range guards or barriers

Al'l normal approaches to the danger area
wi Il be covered. Range guards properly
instructed in their duties will be used or
appropriate barriers with signs will be
post ed.
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2-7. Warning signals and signs

Persons approaching a firing area in use
wi Il be warned. Scarlet danger flags and,
when necessary, warning signs will be
di spl ayed at appropriate points.
2-8. Ceneral limtations
a. Ranges will be located so that
personnel engaged in firing activities wll
not be nearer than inhabited building
di stance to ammuniti on storage areas. |If
avai |l abl e | and areas are inadequate, the
separation di stance from personnel on the
firing range to anmuniti on storage areas may
be reduced to not |ess than public highway
di stance. These distances may be detern ned
by referring to the tables of quantity-
di stance in TM 9-1300-206 and vol une 1,
Sea Systens Conmmand Ordnance Panmphlet 5.
Conmput e quantity di stance based on the
gquantity and class of anmunition in the
limting nagazi ne or storage point within the
ammuni tion area. The limting magazi ne or
storage point is the one requiring the
greater distance based on the quantity and
class of anmmunition in storage.

b. The scarlet streaner during daylight
hours, substituted by blinking red Iights
during night hours, will be displayed froma
promi nent point for a range conplex and at
all times during firing. No firing will take
pl ace unl ess these conditions are net.

c. Individual vehicles, tanks, and
arnored personnel carries will display a red
flag when firing (para 12-10).

d. Signs warning persons of the danger
fromprojectiles, bonbs, and duds will be
posted near the firing area at all tines.

e. Limt of fire markers both externa
(outer) and internal (inner) will be enplaced
to denote right and left Iimts of fire.
Where cross-firing is to be conducted,
internal limt markers will be enplaced to
denote internal right or left limts of fire
fromspecific firing positions.

f. Besides the warning signals and signs
used to prevent entry to the range during
firing, the boundaries of all range areas
adj acent to roadways and points of entry, or
along the outside limts of ricochet areas,

Naval

will be posted with permanent signs. They
will be placed at 200 neter intervals or
less, or in away that will insure that a

person cannot enter the range without seeing
at least one sign within a | egible distance.

The signs will enphasize the danger connected
with the range area and the handling of

unexpl oded amunition. They will prohibit
trespassing or the renmoval of itens under
penalties provided by law. The design,

color, and size will conformto guidance in
AR 385-30. (Hilly or wooded terrain may
required nmore signs than would flat, open
terrain.)

2-3
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g. Procedures will be established to
cover the turn-in of mlitary ammunition and
expl osive itenms by unauthorized persons.

2-9. Range cl earance operations
The conmmander responsible for range
cl earance operation will--

a. Review all records on an area to be
cleared to determine the types of duds
present and the degree of contam nation

b. Determne the type of clearance to be
done. c. Request the supporting
expl osi ve ordnance di sposal (EOD) elenment to
scout the area to confirmthe information in
the records. This will help in the
preparati on of a detailed clearance plan

d. Prepare a detailed plan of operation
It will include--

(1) Nunber of EOD qualified personne
needed to supervise the operation

(2) Nunber of other personnel needed
(e.g., searchers, supervisors, and drivers).

(3) Amount and type of equi pnment needed
(such as vehicles and engi neer equi pnent).

(4) Dates and tine to conduct the
cl earance.

(5) Funding for the clearance operation

(6) Administration and | ogistical support.

(7) Medical personnel and energency-type
medi cal vehicl es needed.

(8) Safety training for all searches,
mar kers, and supervi sory personnel. Training
will be conducted before the start of an
operation and as required during operations.
Al'l personnel who will participate in range
clearance will view Arny Training Film 9-
6153.

e. Prepare after-action reports,
including the information required by AR 405-
90, or applicable US Navy or Marine Corps
directives, as a pernmanent part of the range
records.

2-10. Education

a. Installation conmanders having range
i npact areas will place special enphasis on
aggressi ve educational programs. Al
personnel rnust be properly cautioned on the
dangers of dud amunition and other itens of
unexpl oded ordnance. In this regard, maximm
use shoul d be made of the US Arny Forces
Command ( FORSCOM) EQD personnel and gui dance
in FM 9-15.

b. Mlitary famly menbers will be
instructed that ranges are off limts and
wi || be cautioned about the hazards.

c. The local news nedia will be used
periodically to warn the nearby communities
of the hazards in trespassing on range areas
and in handling unexpl oded anmmuniti on.

d. A programwll be established to
educate school children, both on and off the
installation, on range hazards.

e. Mlitary parents, children, and other
personnel will be instructed in the |oca
procedures that provide
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for turning in or reporting of unauthorized The col l ection of spent brass is not
Gover nment amunition or ordnance to mlitary
aut horities.

required
when ammunition is expended fromaircraft-
nount ed weapons over extended terrain or

ot herwi se inaccessible areas (e.g., inpact

areas containing high explosive (HE) dud
anmmuni tion.)

2-11. Police of ranges

2-4
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Chapter 3
Anmruni tion
3-1. Ammunition positioning and issuance

a. Locate all ammunition at firing sites
out si de the backbl ast area (when applicable)
for the weapons involved. Store anmunition at
a position that will minimze the potentia
for ignition, explosion, or rapid burning.

b. Issue amunition to firing units
i medi at el y before schedul ed training
exercises. Distribute small arms amunitions
to troops only when they are on-the-ready
line or firing line.

c. Cover all amunition to protect it
fromthe elenents and direct rays of the sun
Provide air circul ation between the
amuni tion and cover for proper ventilation.

d. Limt the unpackagi ng of amunition
at the firing line to the m ni num nunber of
rounds needed for efficient firing of the
exerci se. Retain packaging nateri al
propel ling increnents, and fuzes until firing
is conplete. Army and Marine Corps units
wi Il not burn wooden containers or
indiscrimnately fire anmunition to preclude
return to a storage site.

3-2. Ammunition qualification or restriction
a. The use of nonstandard itens is

prohi bited unl ess specifically approved by

t he Conmandi ng General (CG, DARCOM or the
Commandant of the Marine Corps (Code (LMS;
CG US Arny Conbat Devel opnent
Experimentati on Cormand, Fort Ord, CA, CG US
Arnmy John F. Kennedy Center for Specia
Warfare, Fort Bragg, NC, and the Conmandi ng
O ficer, 10th Special Forces Goup, Fort
Devens, MA. The commandi ng of ficer of
special forces groups nay al so approve the
use of nonstandard itens of explosives when
necessary to their operations of specia
forces training. Informthe Comuander US Arny
Armament Material Readi ness Conmand ( ARRCOV)
(CDR ARRCOM Rock |sland |L//DRSAR- QAS), by

nmessage, of the approval for nonstandard
item
b. Small arms amunition (SAA) with | oss

of lot identity (unknown | ots) that have been
i nspected and classified according to HQ
ARRCOM criteria will be assigned priority of
issue for training. Training use is
aut hori zed for hand weapons (rifle,
shot gun), ground and vehicle mounted
machi negun, MO series (7.62nmm, and M2/ M3
series (cal.50). These munitions are
prohibited fromuse in overhead fire and
qualification exercises while firing the M3,
M219, and M240 series (7.62m1) and MB5 series
(cal .50) machi negun.

c. Any alteration of |oaded ammunition
(e.g., increasing the anount of propellant)
is prohibited. Exceptions nay be nade by CG
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DARCOM or the Commandant of the Marine Corps
(Code LM35 or the commandant’s authorized
representative. Alterations will be under the
supervision of a conm ssioned officer or
qualified civilians from DARCOM Assenbly of
expl osi ve conmponents into inert rounds is

al so prohibited, unless CG DARCOM or

Conmandant USMC (Code LM3 or the
comandant’ s aut hori zed representative has
approved.

d. Al amunition for denonstrations,

training, or simlar activities will be used
for the purpose for which it was

manuf actured. Any attenpt to use amunition
i n an unorthodox nmanner or to purposely
attenpt to make it mal function, such as by
jamm ng VT fuzes with signal equipnent, is
prohi bited. Exceptions nmay be granted for

special tests and denonstrati ons when pl ans
are reviewed and approved, in witing, by CG
DARCOM or Conmandant, USMC (Code LMG).

e. Those who control ammunition for a
unit must know the inherent hazards of the
specific type of ammunition and the proper
i dentification marki ngs and col or codes.
Firing restrictions and | ot suspensions for
the specific anmunition involved will be
recorded in the unit (not applicable to
Mari ne Corps units) ammunition property book
(records).

f. The officer in charge (O C and RSO
wi Il have on hand and be fanmiliar wth,
current field and technical manuals for the
weapons or weapon system being fired. These
manual s provide linitations and warnings for
type of anmunition being fired.

g. The followi ng rounds will not be
fired unless the firing vehicle is "buttoned
up"” and no unprotected observers are near the
firing vehicle:

(1) 152nm SHI LLELAGH missile (driver’s
hat ch only)

(2) 165nm CGun (CEV) when range to inpact
is less than 1,000 neters.

h. The followi ng rounds will not be
fired over the heads of unprotected troops:

(1) Cartridge, 105mm APDS-T, M92
(L36A1) MB92A2.
(2) Cartridge, 105mm TPDS-T, M/24,
M7 24A1.
(3) Cartridge, 105mm APDS-T, Mr28.
(4) Cartridge, 105mm APFSDS-T, M/35.
(5) Cartridge, 105mm APFSDS-T, XWM/74.
(6) Cartridge, 105mm GCernan, HVAPDS-T, DM

1381.

(7) 152nm SHI LLELAGH mi ssil e.

(8) 165nm @un (CEV)

(9) New production discarding sabot
ammuni tion.

i. Anmunition intended for any exercise

that requires overhead fire nust be approved
for such use. Requisition
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for lot clearance will
ARRCOM ATTN: DRSAR- QAS, Rock Island, IL
61299, in letter or nessage, in atine frame
consistent with training requirements. Only
those lots to be used in overhead fire should
be included in the request. Energency
requests will be honored by tel ephone
Confirmation will follow by nessage or
letter. Receipt of a restriction or
suspensi on nmessage from ARRCOM on any | ot
previously cleared automatically cancels
overhead fire certification. The

requi sitioner nmust identify requests for
ammuni tion that require clearance for
overhead fire use. Requisitions processed hy
the national inventory control point (N CP)
on a materiel release order (MRO) with
project code "YTT" in card columms 57-59 of
DD Form 1348 (DOD Single Line Item
Requi si ti on System Docunent Manual ), or
equi val ent, indicate lots require clearance.
Internal control procedures will be
established at depots, plants, arsenals,
supply points to nake certain that

requi sitions for amunition to be used for
overhead fire are filled with ammunition that
has been cl eared and approved for overhead
fire.

be sent to Commander

and

(1) Amunition lots determn ned,
after formal requests, to be satisfactory for
overhead fire will be listed in appendi x C,
TB 9- 1300- 385- 1.

(2) Amunition lots determ ned not
to be suitable for overhead fire use will be
listed in appendix D, TB 9-1300-385-1. Lots
of anmunition currently listed in TB 9-1300-
385-1 and TB 9-1300-385-2 with restrictions
"not to be used for overhead fire" will be
deleted fromcurrent editions of these
manual s and appear only in appendix D of TB
9-1300-385-1. Marine Corps activities wll
use the reclassification systemin NAVSEA TWD
24- AA- ORD- 010 to determ ne anmunition
serviceability.

j. Only lots of artillery anmunition
that have been cl eared and are not suspended
or restricted by TB 9-1300-385-1 or TB 9-
1300-385-2 will be used in training exercises
requi ring overhead fire and cl ose support of
ground troops by overhead or flanking fire
and overhead fire attack courses. Each |ot
of anmunition used in these exercises will be
fired for adjustment before firing over the
heads of troops in training. Wen overhead
firing exercises are conducted under wai vered
conditions in accordance wi th paragraph 1-6,
functional clearance, lot by lot, will be
obt ai ned. Request for such clearances wll
i nclude a statenent describing the waivered
condi ti on.

3-3. Suspension of anmunition and expl osi ves
i nvol ved in mal functions

a. Wen any round or item of ammunition
or explosives (or their conponents) has
mal functi oned, further use of rounds or itens
will be suspended. Appropriate action wll
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be taken as required by AR 75-1 or MCO
8025.1. Firing suspensions and restrictions
are published in TB 9-1300-385-1, TB 9-1300-
385-2, NAVSEA TWD 24- AA- ORD- 010, and
appropriate technical manual s.

b If a mal function is suspected,

. firing
of the lot wll

cease i nmedi ately and further

use of all weapons involved will be
di scontinued. All materiel involved in the
incident will be secured undisturbed unti

desi gnat ed personnel investigate the incident
and determ ne appropriate disposition of the
materiel. Marine Corps units will al so report
defective amunition in accordance with MCO
8025. 1.
3-4. Disposition of materiel involved in
mal f uncti ons

a. Mteriel involved in malfunctions or
acci dents and any evi dence, such as
conponents or fragnents of the weapon or
ammuni tion, will be carefully preserved unti
di sposition is directed by ARRCOM ( DRSAR-
MAD) .

(1) If, in the opinion of the |oca
ammuni tion officer or quality assurance
speci alist (amunition surveillance), the
preservation or shipnent of the materiel may
endanger life or property, local disposition
instructions may be directed. Components,
fragnents, and residue will be secured and
retained for 90 days after the report of a
mal functi on. When disposition instructions
are not received within 90 days, loca
di sposition is authorized. |If the cause of
the mal function is doubtful or undeterm ned,
all affected materiel will be held unti
di sposition instructions are furnished by
Conmander, ARRCOM
(2) Wen shipnment of materiel

i nvolved in, or affected by, a malfunction is
directed by Commander, ARRCOM copies of the
shi ppi ng docurment will be pronptly sent to
t he consi gnee and Commander, ARRCOM ATTN:
DRSAR- MAD, as evi dence that the materiel has
been shipped. To insure correct
i dentification, the shipping docunment will
contain appropriate references to the report
of mal function. When shipped by registered
mail, a nmessage will be dispatched,
i ndi cating registry nunber, date of shipnent,
shi pper, and destination. Marine Corps units
will conply with MCO 8025.1

b. For the destruction of amunition and
expl osi ves, see TM 9-1300-206. Assi stance
from EOD personnel is recomended if such
services are available. A conm ssioned
of ficer, nonconm ssioned officer (grade E6 or
above), or Army civilian, enployee trained in
ammuni tion and expl osive operations wl|
supervi se the destruction of ammunition or
expl osives and will be responsible for
conpliance with TM 9-1300-206. Marine Corps
expl osi ve ordnance and denolition personne
nmust supervi se the destruction of amunition
and expl osives at Marine Corps activities.
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Chapter 4
Firing

4-1. GCenera
Persons in charge of, or using ranges,

maneuver areas, and training facilities are
responsi ble for conpliance with the safety
requirenents of this regulation and with
applicable TMs and FMs.
4-2. Range safety
a. The installation conmander is
responsi ble for overall range safety in
accordance with chapter 2.

b. The commander of using units will__

(1) Insure that all personnel are
famliar with |ocal range procedures and
saf ety requirenents.

(2) Designate an officer in charge
(O C (comissioned officer, warrant officer
(WD), noncomi ssioned officer (NCO) for each
firing point or range as specified in table
4-1 to be responsible for the safe conduct of
firing and proper use of facilities.

(3) Conply with installation
procedures for certifying individuals who
will performthe duties of OC, WO C, NCAO C,
range safety officer; and section chief to
insure they are__

(a) Conpetent and properly instructed in
the performance of their duties.

(b) Know edgeabl e of the weapons systens
for which they are responsible.

(4) Coordinate plans for firing
exerci ses and maneuvers with range control

c. The officer in charge will__

(1) Be responsible for the overal
saf e conduct of training and proper use of
facilities.

(2) Be present at the unit firing
ar ea.

(3) Be a conmi ssioned, warrant, or
seni or nonconmi ssioned officer (table 4-1)
fromthe training or firing units’ chain of
command and weapon system qualified as
desi gnated by the conmander

(4) Appoint an RSO when required
(table 4-1) to help performsafety
responsibilities. (Additional assistant
range safety officers (ARSO may be appoi nted
as required.

(5) Determne when it is safe to
fire.

(6) Supervise the procedures for
nmisfires, hangfires, and cookoffs.

(7) Insure required conmuni cations
are established and nmai nt ai ned.
d. The range safety officer will__
(1) Be responsible for the fina
determination before firing that_
(a) Weapons are properly positioned.
(b) Only authorized amunition, to
i ncl ude proper charge, fuze, and fuze
settings, are used.

4-1
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(c) Firing settings and weapons are
within prescribed safety lints and verified.

(d) Appropriate safety nmeasures are taken
and the surface danger zone is clear of
personnel. (This includes closing of
barriers denying entry into the inpact area
and the posting of road guards.)

(e) Proper hearing protection is worn by
per sonnel engaged in firing.

(2) Oder an immedi ate cease fire or
check fire when any unsafe condition is
observed

(3) On conpletion of firing,
weapons are clear to the O C and range
control and record duds and their approxinmate
| ocati on.

verify

4-3. Who may be an O C or RSO
a. A conmissioned, warrant, or

nonconmi ssi oned officer (table 4-1) fromthe
training or firing unit chain of comrand may
be an O C or RSO

(1) Nonconmmi ssioned officers serving
as range safety nonconm ssioned officers
(RSNCGs) will normally be in the grade of E6
or above. NCOs in the grade of E5 may serve
as RSNCCs if they are filling E6 positions.

(2) The RSO on conbined arns |live
fire exercises (CALFEX) will be of the grade
prescribed in table-4 based on the conplexity
of the exercise and nunber of participants

(i.e., squad, section, platoon, conpany,

troop, squadron, battalion and |arger).
b. Personnel detailed as RSO, range

safety warrant officer (RSWD), or RSNCO

must __

(1) Have satisfactorily conpleted a
standard programof instruction in the duties
of RSO devel oped by the battalion to which
they are assigned.

(2) Be qualified and know edgeabl e
in the weapons systens invol ved and the RSO
duties required.

c. Cvilians may act as O C and RSO of
firing ranges if they are qualified and
approved to perform such duties by the
installation RCO (e.g., weapons testing and
conpetitive shooting).

4-4. Firing conditions

a. Firing by other US mlitary services
may be conducted on Arny or Marine Corps
ranges in accordance with this regul ation

b. Firing of weapons systens not
provided for in this regulation will be in
accordance with the appropriate Service’'s
safety requirenents.

c. Firing by other nations on Arny or
Mari ne Corps installation (owned, operated,
control | ed) ranges requires approval by the
MACOM Arny or Marine Corps commander.

d. Ammunition will not be fired over
amuni tion
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storage areas, public traffic routes, or

ot her nonrelated inhabited areas. Firing
will be directed away from anmunition storage
areas, if possible.

e. Data on the type of dud-producing HE
ammunition fired into the inpact area and the
nunber of duds and their approxinmate | ocation
will be recorded by firing units. The
installation conmander will maintain these
data as permanent records.

4-5. Duties of the AOC
a. Prior to firing.
that _

The O Cwll insure

(1) The correct

position is occupied.

(2) The inpact area is clear of
unaut hori zed personnel and safety neasures
directed by the installation commander have
been taken (use of barriers to deny access
into the inpact area and posting of road
guards) .

(3) Required conmunications are
establ i shed and operati ve.

(4) Only authorized amunition
i ncl udi ng proper charges and fuzes, are used.

(5) Ammunition to be fired is within
prescribed safe tenperature limts.

(6) Al firing precautions
(including bore sighting) have been taken.

(7) Cdearance to fire has been
obt ai ned from range control

b. During firing. The O C wll

that _

range of firing

i nsure
(1) Personnel do not nove to or

|l eave fromthe firing line on small-arns

ranges or crew served-weapons ranges W t hout

the pernission of the O C or RSO

(2) Materiel is not renmpved fromthe
firing line without perm ssion of the O C or
RSO

(3) The surface danger zone is
monitored to insure it remains clear

(4) Inpacts are observed to insure
projectiles land within the prescribed inpact
ar eas.

(5) Msfires are renmoved fromthe
weapon only on command of the A Cin
accordance with procedures established for
t he weapon.

(6) Weapons are cleared and checked
during tenporary suspensions of firing.

(7) Records are maintained on the
type of anmunition fired, the nunber of
rounds fired, the nunber of duds and their
approxi mate | ocati on.

(8 Firing is stopped pronptly when

any unsafe act is observed or reported.
c. After firing. The OCwll insure
that
(1) Al weapons are cleared. (Tank
commanders and section chiefs will insure

that their weapons are cleared on conpletion
of firing.)

(2) The nunber of duds and their
approxi mate | ocation are reported in
accordance with | ocal procedures.

(3) Firing status of ranges or

vehicles is properly designated by flags or
li nht <
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d. Msfires, hangfires, and cookoffs.

(1) The OCis responsible for
supervi sing the handling and disposition of
m sfires, hangfires, and cookoffs.

(2) Procedures for each of these
mal functi ons depend on the type of weapon and
ammuni tion. The nature of each mal function
and proper handling procedures nust be
understood to avoid injury to personnel or
property damage.

(3) Pertinent technical and field
manual s will be used to determ ne proper
handl i ng procedures for each nal function

(4) These type of nmalfunctions wll
be reported in accordance with AR 75-1. |If
they result in injury or property danmage,
report in accordance with AR 385-40.

4-6. Special firing considerations
a. Overhead fire.

(1) Fire over protected and
unprotected troops will be as prescribed in
chapter 16.

(2) Amunition authorized for
overhead fire will be approved in accordance
wi th chapter 3.

b. Records. Data required by paragraph
2-1p will be recorded for each firing of dud-
produci ng amrunition. The installation RCO

will maintain these records permanently.
c. Inproved conventional nunitions
(ICM. These munitions nmust be fired into a

dedi cated i npact area where troops are not
permtted to maneuver. The area should be
relatively flat and free of heavy vegetation
| npact areas used for ICMfirings are

consi dered danger ously cont am nat ed.
Personnel access to ICMinpact areas is
limted to qualified EOD personnel or
personnel escorted by qualified ECD
personnel. Dedicated | CMinpact areas nust
be cl eared of duds as prescribed by the
installati on commander.

d. Conventional amrunition inpact areas.
Conventional ammunition inpact areas to which
access is to be granted (e.g., hunting and
forestry) nust be surface cleared of dud
amuni tion on a regularly schedul ed basis
bef ore access is permtted.

e. Tenporary or conventional amunition
i npact areas. Tenporary or conventiona
amuni tion inpact areas to be used for
training (e.g., maneuvers or other purposes
where personnel will be in the inpact area)
must be surface cl eared before such use
Cl eared areas that becone contamn nated during
alive fire exercise are not required to be
cleared again until the live fire exercise
has been conpl eted. Personnel who nust enter
a contam nated live fire exercise area wll
be briefed on the hazards of dud anmmunition

4-7. Destruction of dud ammunition

Destruction of dud ammunition will be in
accordance with TM 9-1300- 206 or vol une 1,
Naval Sea Systens Command O dnance Panphl et
5. Destruction of duds
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will be done only by or under the supervision
of EOD personnel who are fully aware of the
hazar ds.

4-8. O her range usage

a. Use of ranges by Rod and Gun Cl ub
menbers are subject to the same requirenents
as Active Arny personnel. A bilatera
agreenment should be in effect between the
installation and the club. It should spel
out rights, liabilities, procedures, and
regul atory requirenents and responsibilities.

b. Use of ranges by police or other
civic organizations is sanctioned. Al
ranges constructed, wholly or in part, with
funds provided by Congress will be open for
use by clubs, schools, colleges, and ot her
responsi bl e organi zati ons, prescribed by the
controlling authorities. Bilateral agreement
shoul d al so be devel oped as di scussed above.
Conpl etion of sonme type of National Rifle
Associ ation approved pistol and rifle
i nstructor courses, or installation
equi valent, is mandatory. Those who
satisfactorily conplete these courses shoul d
be conpetent to perform O C or RSO duties on
smal | arms ranges.

c. The controlling conmander nay
wi t hdraw privil eges of using the range and
installation fromany person or organization
that willfully disobeys rules and regul ati ons
prescri bed for the range, or from any person
whose conduct on the range or installation
warrants such action. Comranders may refuse
the use of the range to any individual whose
know edge of the principles of nmarksnmanship
is deficient to the degree of posing a safety
hazar d.

4-3

AR 385-63
MCO P3570. 1A

4-9. Control of spectators and military
fam |y menbers (MFM) on firing ranges

a. The only tine an MFM (ninor) will be
permitted on the firing line is under
conpetent adult supervision and when engaged
in an approved course of marksmanship
training (e.g., junior ROTC training).
MFM rmust obey all firing and safety
regul ati ons (including the wear of personne
protective hearing devices). Failure to
conply with these rules will result in
i medi ate removal fromthe firing line and a
denial of the right to take part in live
weapons firing. Al other MM not actually
engaged in firing or coaching nust renain
behind the firing |ines.

b. Spectators frequently cone to small
arns denonstrations, training courses,
conpetitions, and other types of firing.
Normal Iy they nust stay behind the firing
line or firing activity. There may be
exceptions when experienced personnel are
denonstrati ng weapons or where severa
persons in an inspection party are observing
firing activities. |In any case, the firing
line and the area authorized for spectators
will be well defined with the proper signs
and marki ngs. Spectators (as part of an
i nspection teamor official observers), even
t hough required to be on the firing line as
an exception to the foregoing policy, nust
remai n behind or to the side of shooters.
They must also stay to the rear of the nuzzle
but away fromthe recoil and back-blast area
of all weapons on the firing line. O C and
RSO or ARSO are responsible for range safety
and the control of all spectators. Any
spect at or who conproni ses safety or distracts
shooters or range personnel will be renoved
fromthe range.

These
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Table 4-
Office. rge and range safety officer requirements
Weapon system QOtticer in charge ' Range safety '
OFF wo NCO OFF wo NCO

Practice hand grenade and rifle grenades; subcaliber training X X ES None required excapt
devices; LASER ranges; firing devices; simulators, trip flares; for LASER ranges '
small arms and machineguns
Chemical agents and smoke x? X X None required *
Aerial gunnery, air defense weapons; flamethrowars; live gre- X X E? X X ES
nades (hand and rifie); mines and demolitions; mortar; recoil-
less weapons; rockets; guided missiles {chap 12), tank cannon
Artillery X X E7 xX® X E6
Live fire exercises using organic weapons, squad through X X E7 X X €8
company, battery, troop
Combined arms live fire exercises using outside fire support:

Squad-section-platoon Company, battery, troop, battal- X X E7 X X E6

ion, squadron or larger X* X
Notes:
1. Civilians may act as OIC or RSO (para 4-3c).
2. G ity of ise, ber of participants, and physical separation

of OIC from firing point may Indicate need for RSO.
3. When nuclear, biol I, chemicai (NBC)

qualified.

4. Use of E7s and above to act as OICs of artillery firing ranges is author-

ized only when approved by the installation commander.

5. Duties of satety ofticer are normaily performed by the battery executive

officer.
6. OIC will be a fisid grade officer for battalion and larger size units.

g ining is being conducted,
OIC must be NBC qualified. f an RSO is used, he or she must also be NBC

1983
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Chapter 5
Targets
5-1. Moving targets

a. Firing at manned vehicles is not

aut hori zed unless the O Cis certain that no
addi tional hazard exists for the crew of the
vehicle due to the projectile being fired.
The hazards to be considered are primary and
secondary fragnentation, noise, toxic
byproducts, and fire. Manned target vehicles
designed by DARCOM wi Il not be fired at with
any weapon different than those for which the
vehi cl e was designed to defeat.

b. No weapon will be fired when it is
pointing at or ahead of a tow ng vehicle,
aircraft, or vessel

c. Conmmuni cation will be maintained
bet ween the towi ng vehicle, vessel, or
aircraft and the firing position

d. For firing at night, the tow ng
vehicle, aircraft, or vessel will carry
lights that indicate its position to the
range RSO or OC. Firing on the target is
permtted only when both the target and the
towi ng vehicle, aircraft, or vessel lights
are visible fromthe firing position
5-2. \Waterborne targets
a. The field of fire will be observed to
insure that the range is clear during firing.
In some cases observation nay be satisfactory
fromthe ground al one; in others, observation
fromthe water and fromthe air may be
necessary. Effective neans of comuni cation
bet ween safety observers and firing position
wi |l be provided. The observers nust be
notified i mediately when firing is to
comrence and the firing position nust be
notified imediately when the field of fire
is unsafe. |In addition, individual personne
are directly responsible for insuring that
the range is clear before firing.

b. In firing at a water-towed target by
manned vessels, the follow ng precautions
wi ||l be observed:

(1) Firing is prohibited when the
angl e between the path of target and the line
joining the target and battery is less than
40 degrees (712 mils).

(2) When direction is given to the
pi ece by ainmng the sight at the target, the
length of towine will be at |east 3 percent
of the

AR 385-63
MCO P3570. 1A

range fromthe firing position to the target.
In no case will it be |less than 275 neters.

(3) Wen the piece is aimed by an
azimuth circle or by directing the sight at
an aimng point other than the target, the
length of the towine will be at |east 3
percent of the range fromthe firing position
to the target. In no case will it be less
than 460 neters. When firing at non-manned
radio controlled targets--

(a) Control aerial targets fromtarget
control stations |ocated outside the surface
danger zone.

(b) dearly define the right and | eft
safety limts of each weapon and any
restricted areas within the field of fire.
For a nobile gun, have narkers placed a short
di stance in front of the guns and visible to
the gun pointing safety checker. For a fixed
gun, mark these limts on the azinmuth circle.
The RSO will restrict the firing of the
weapon to safe areas within the field of
fire.

c. The RSO w Il be responsible for
determning that the field of fire is clear
before firing.

d. The provisions of paragraph 5-1b, c,
and d are not applicable when firing at
renote controlled targets.

5-3. Ballistic aerial target system (BATS)
a. The BATS is a free-flight, rocket-
propell ed systemused mainly by air defense
units firing ground-positioned weapon systemns
such as VULCAN, REDEYE, CHAPPARRAL, and

STI NGER

b. Propulsion for the BATS is provided
by one of the follow ng nethods:

(1) Assenbling two, three, four, or
five standard 2.75-inch folding fin aeri al
rockets (FFAR) for boost and a sustai ner
motor using two MXU-4A/ A jet engine starter
cartridges.

(2) Assenbling three standard FFARs
for boost with no propellant or ball ast
pl aced in the sustainer notor (BOOST-COAST
configuration).

c. The surface danger zone for the BATS
is shown in figure 5-1. Maxi mum r ange
di stances are shown in table 5-1

d. For launches in surface wi nds greater
than 30 knots, the BOOST- COAST configuration
shoul d be used in place of the two-booster,

Table $-1
Ballistic asriai target system range distances

Configuration
Boost, coast
2 booster, sustainer
3 boosler, sustainer
4 boaster, suslainer
§ booster, sustainer

Maximum range (melters)

3332
4526
6067
7135
7998

§-1
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MAXIMUM RANGE
SEE TABLE 51

NOT TO SCALE
—— Ba

Figure 5-1. Surface danger zone for firing the ballistic aerial target systems
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Chapter 6
Smal | Arnms and Machi neguns

6-1. Snall arms and nmachi negun fire

a. Firing small arms and nachi neguns
agai nst ground targets will conformto the
i nstructions bel ow

b. Figure 6-1 shows the surface danger
zone that will be used when firing froma
single firing position on a single line of
fire. Wen the nature or extent of training
requires nultiple firing positions, the
figure will be bisected along the line of
fire and the proper firing sector will be
inserted. (See fig 6-2.)

(1) Inpact area. The inpact area
will be established by projecting an angle
corresponding to 5 degrees in deflection
(di spersion) on both sides of the gun-target-
line (line of fire).

(2) Ricochet area. The ricochet
area is an angle in deflection of 5 degrees
beyond both sides of the inpact area. This
area will provide adequate distances to
contain ricochets under soft, dry, |oany
soil. Soil containing rocks and firing on
hard targets will require | arger distances.

(3) Area A See surface danger zone
(Area A) in the glossary. For dinension, see
table 6-1.

AR 385-63
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6-2. Overhead fire

Overhead fire with small arns amruniti on may
be conducted as described i n paragraph 16-4.
Per sonnel rmust be provi ded adequate cover
Tabl e 6-2 shows the thickness of various
mat eri al s needed to positively protect

agai nst individual bullet inmpact. The

mat eri al thickness will not provide
protection agai nst continued burst firing.

6-3. Safety fromricochets

Area A should be wi dened as necessary to
provi de safety fromlateral ricochets. Loca
authorities determne this by actua

exam ning terrain and observing tracer
firing.

6-4. Shotgun ranges

a. International standard skeet and trap
range plans may be found in the Folio of
St andard Drawi ngs, EP 1110-1-6; Qutdoor
Sports Facilities, published by the Ofice of
the Chi ef of Engineers; WASH DC 2314; or
NAVFAC P-272, published by Naval Facilities
Engi neeri ng Comand.

b. Training ranges used for 12-gauge
weapons firing cartridges | oaded with No. 00
buckshot will be in accordance with surface
danger zone requirenments established in table
6-1 and figure 6-3.

6-1
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Table 6-1. Small arns and machi neguns (See figs 6-1, 6-2,

Cal i ber

Cal. 22 long rifle

5. 56 rifle . . . . . . Ball, M93

7.62 rifle & machi negun, Ball MO .

Mat ch, ML18

Cal. 30 rifle & machinegun, Ball, M

AP. M2

Cal. 30 Carbine . L
Cal . 45 open range (no back stop)

Pi st ol .o
Subnmachi negun .
Cal. 50 machinegun . .Ball, M3
AP, M2
Shot gun, 12 GA. riot

(00 buckshot)

Cal. 38 Revolver . . . Ball, M41

6-2

Ball, PGU-12/8

A

100
100
100

. 100

100
100
100

100
100
100
100

100
100
100

15 Cct ober

6-3.)

Di mrensi on of areas and range in neters

Maxi mum Range

1400
3100
4100
4800
3100
4400
2300

1300
1400
6500
6100

600
1600
1900

1983
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Tabl e 6-2. Thickness of materi al

anmunition |isted (See para

Nat ure of cover

Concrete (5000 psi)

Br oken stone

Dry sand

Wt sand

Logs wired together (oak)
Earth packed or tanpered
Undi stri but ed conpact
earth .

Earth freshly turned

Pl astic cl ay

6-2.)
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for positive protection against caliber

5. 56mm

14

16

25

28

32

35

38

44

Thi ckness in inches

7.62mm & Cal .

7

20

24

36

40

48

52

56

65

Cal .30

12

30

32

48

56

60

66

72

100
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GUR TARGET LINE

LIMT OF FIRE

Figure 6-1. Surface denger zone for single smatl arms weapons firing st fixed ground targets

6-4
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Figure 8-2. Suriace danger zone for single small arms weapons firing at moving groud targets
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TARGET AREA

MAXINUM
RANGE =

"E“

-

Figure 8-3. Surface danger zone for firing 12 GA. riot guns using cartridges loaded with 00 buckshot or smaller

6-8
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Chapter 7
Hand Grenades and Rifl e G enades

7-1. Hand grenades (fragnentation and
of f ensi ve)

a. For instructional and training
pur poses, fragnmentation and of fensive hand
grenades will be thrown froma trench or
barrier equivalent to a screen of sandbags
0.5 neters (20 inches) thick. Wen barriers
(throwi ng bays) are used for protection, they
will be built to a m ninmum height of 1.5
meters (5 feet) and wi de enough to
acconmodat e one thrower and one safety NCO
For ot her dinmensions, see FM 23-30. Throw ng
bays will be separated from adj acent bays by
a di stance of 20 neters (about 66 feet).

This is not necessary when bays are separat ed
fromone another by a physical barrier (i.e.
earthen berm concrete wall, or wooden

revet nent | ong and hi gh enough to attenuate
hi gh-vel ocity, |ow angle grenade fragnents).

b. Those handling or throw ng casualty-
produci ng hand grenades or who are within the
danger area (150 neters) will wear stee
hel nets.

c. The safety clip used on certain
fragnentation and practice grenades nust be
renoved before the safety pin is renoved when
attached to the grenade. Once the safety pin
has been pulled, the grenade will, on
command, be thrown. Do not attenpt to
reinsert the safety pin or tape the handle.

d. Before live grenade training begins,
all personnel nust be know edgeabl e of and

proficient in the safety precautions for
handl i ng, throw ng, and di sposing of |ive
grenades. Also, they nust have successfully

conmpl eted practice grenade training.

e. At least a 30 nminute waiting period
will be observed before an HE-I oaded grenade
dud is approached. During training, the
throwi ng of live grenades in any bay within
the uninterrupted fragnmentation radi us of the
dud grenade will stop. Dud grenades will be
destroyed in place only by authorized EOD
per sonnel
7-2. Genade, hand chemni cal
a. Burning type. burning-type grenades
(riot control, smoke, and incendiary) are
ignited by pulling the safety pin and
rel easing the safety lever. After the safety
pin has been pulled, the grenade will be
thrown before the safety lever is released.
Once the safety lever is released there is no
way to stop the grenade from functioning.
When the burning-type grenade is fired in
pl ace, the firer will keep his face turned
away fromthe grenade and, after releasing
the safety lever, will quickly nove away at
| east 10 nmeters to avoid the incendiary
particles and fumes enitted during the
burni ng. Chem cal grenades must not be held
in the hand after the safety lever is
rel eased. The incendiary hand grenade nay be

7-1
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taped or tied in place if the incendiary
effect is desired at an exact location. In
this case, safety pins will not be pulled
fromthe grenade until the desired tinme of
functioning. Renote firing pin renoval is
preferred. Al burning-type grenades produce
great heat. Extrene caution will be taken in
their use to prevent accidental fires.
Bur ni ng-type grenades will not be used in an
encl osed space (such as tunnels into which
personnel will |ater enter) unless the space
is first thoroughly ventilated. The oxygen
consunmed nust be replaced and the funes
renoved. Specific fuse burning delay tine
and functioning characteristics are in TM 9-
1330- 200.

b. Fragnentation-type and bursting-type
gr enades.

(1) Since fragnentation HE-| oaded-
type grenades contain expl osive charges that
detonate after a short tine 4 to 5 seconds),
every precaution will be taken to prevent
injuries fromflying fragnents (danger radius
is 150 neters).

(2) During denonstrations,
fragnentati on-type grenades will be thrown
froma barricaded position so that they burst
not |less than 150 neters fromthe nearest
unpr ot ect ed person.

(3) Burning particles of white
phosphorous are frequently projected fromthe
ML5 and M34 grenades to a distance of 35 to
40 neters fromthe bursting point. These
particles cause serious, painful, slow
healing burns. First aid neasures are
covered in FM 21-11 and FM 21-41. During
training, the M5 and M34 grenades will be
thrown only on the standard |ive grenade
practice course prescribed in FM 23- 30.

c. Bursting-type, riot-control grenade.
Bef ore conducting training exercises with the
M25 bursting-type, riot-control grenade,

personnel will be instructed on the proper
met hod of hol ding the grenade. The safety
pin must be kept depressed until the grenade

is thrown. WM5-type grenades will not be
thrown cl oser than 25 nmeters fromthe nearest
unpr ot ect ed person.

7-3. Rifle grenades

a. VLiverifle grenades will be fired
from behind a protective barrier equival ent
to a screen of sandbags 0.5 nmeters (20

i nches) thick or reinforced concrete walls
.16 meters (6 inches) thick

b. Danger area radius for the rifle
grenade i s 200 neters.

c. The OCwIll insure that only the
aut hori zed grenade cartridge is used to fire
the rifle grenade.

7-4. 40mm grenade | auncher M79 and M20S3;
MK19, 40mm MG (gr enade)

a. Personnel will

proper use of

be instructed in the
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and safety precautions for the |auncher
before firing with live rounds.

b. The hazardous fragnmentation radi us
for the HE cartridge is 130 neters fromthe
poi nt of detonation

c. Wen HE grenades are fired into a
cleared are, dud grenades will be accounted
for and cleared fromthe range after each
firing exercise by EOD personnel. Wen HE
grenade duds are fired into an area
contai ni ng foliage and duds cannot be
accounted for, the inpact area will not be
used for any purpose other than a dedicated
i npact area. \Where a dedicated inpact area
is used, it will be fenced and posted to keep
out unaut horized personnel

d. Even though the 40mm gr enade
| aunchers M9 and M203 are designed to
prevent accidental chanbering of 40mm hi gh
velocity cartridges, the OCw || insure that
only |l owvel ocity authori zed rounds are used.
The M383, M384, M385HV, or MA30 rounds wil |
not be fired.

7-2
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7-5. Surface danger zones

a. For hand grenades, see figure 7-1

b. For 40mm grenade | aunchers M/9 and
M203, see figure 7-2. The surface danger
zone represents three firing | anes.
Additional firing positions nmay be added if a
m ni mum separation of 6 neters is maintained
bet ween positions.

c. For MK19, 40mm nmachine gun (M3, see
figure 7-2. Maxi mumrange (distance X) is
2200m and wi Il not be reduced.

d. For rifle grenades, see figure 7-3.

(1) The surface danger zone
represents one firing | ane for HE-|oaded
grenades. Additional firing positions may be
added if a mninumseparation of 25 neters is
mai nt ai ned bet ween each position.

(2) Wen firing inert or practice
grenades, all l|inear distances may be reduced
by 50 percent.
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Figure 7-1. Surface danger zone for fragmentation and oftensive handgrenades
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NOTES: 1. Prohibit cross-lane firing when using multiple firing positions.
2. Maximum range (400m) may be reduced when positive elevation control devices

sre used to Hmit range to impact distance.

Figure 7-2. Surface danger 2one for firing M79 and M203 40mm grenade launchers
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NOTES:
1. Aress A and B may be reduced to 130 meters for hand grenades.

2. Separation distance of 25 meters will be maintained betwesn muitiple firing positions.

Figure 7-3. Surface danger zone for firing rifle grenades and handgrenades with projection adapter
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Chapter 8

Rocket s

8-1. Firing conditions

The requirenents in this chapter apply to
the 35nm M3 practice rocket, 66mm M2 |ight
antitank weapon (LAW rocket, 66mm M4
i ncendi ary rocket, and 3.5-inch rocket.

a. Before firing, the danger zone to the
rear of the launcher will be cleared of
personnel, materiel, and vegetation.

b. The danger zone to the rear of the
| auncher (Area F) is an isosceles triangle
with apex at the breech and the wi dth of
triangle corresponding with rearward
extension of line of fire. Base and depth of
triangles are shown in table 8-1.

c. Wen firing the 35mm 66mm or 3.5-

i nch rockets from shoul der | aunchers, al

| oadi ng preparation for firing and unl oadi ng
will be on the firing line, with the nuzzle
poi nt ed downr ange.

d. Wen firing the 3.5-inch rocket from
the shoul der, firing personnel wll wear
protective goggles at tenperatures of 70
degrees Fahrenheit and above. At
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field protective mask will be worn to protect
the eyes and face fromsnall particles of
unburned propellant that may be bl own from
the rear of the rocket as it |eaves the
nmuzzl e of the | auncher.

e. Al backblast areas are doubl ed and
firers should wear protective masks when the
LAWis fired in tenperatures bel ow freezing.

f. Rockets will not be fired over the
head of unprotected friendly troops unless
protection provided against direct inpact is
adequate to defeat the type of rocket being
fired.
8-2. 66mm LAW M2 series; 66mm | ncendiary
rocket, Mr4; and 35nmm subcal i ber
practice rocket, M3
The danger zone for firing these weapons is
shown in figure 8-1. Distances for Areas A,
B, X, and F are given in table 8-1

8-3. 3.5-inch rocket |auncher

The di nensi ons shown in table 8-1 and figure
8-1 will be used to deternine the danger zone
for firing the 3.5-inch rocket |auncher at
fixed targets or noving ground targets.

tenperatures bel ow 70 degrees Fahrenheit, the
Table 8-1
Rocket launchers
(Dimensions of areas in meters)
(See fig8-1.)
Minimum
range
[
A 8 impact X F
Weapon Depth Base
3.5-inch rockets 250 250 250 ' 950 70 70
668mm HEAT rocket M72 250 250 75 1000 40 25
66mm incendiary rocket M74 100 100 50 1000 40 38
35mm subcaliber 100 100 50 1150 ? 40 25

(Practice rocket M73)

Notes:

1. May be reduced 80 percent for short limit of target when firing plosive warh
positions or explosive warhead from protected positions.

from unpr

2. May be reduced by waiver if there is stesply rising terrain behind the target or overhead batfies and posi-
tive controls are used to limit slevation of the launcher at the firing position.

Elevation (degrees)
5
10
18
30

1082

Range (meters) daxi Orgi;

8R%a
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Figure 8-1. Surface danger zone for rocket launcher firing at fixed or moving ground target (See tabis §-1.)
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Chapter 9
Recoi | | ess Wapons

9-1. Firing conditions

a. Personnel will not stand, or have any
portion of the body, directly behind the
rifle with ammunition in the chanber when
openi ng or closing the breechbl ock

b. Recoilless weapons will not be fired
fromw thin buildings or within 50 neters of
a vertical or nearly vertical backstop.

c. Al loose material, including
expended cartridge cases, will be renpved
fromArea F.

d. Recoilless weapons will not be fired
over the heads of unprotected troops.

9-2. Surface danger areas
a. The surface danger zone when firing
agai nst fixed-ground targets (figs 9-1 and 9-

AR 385-63
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2) consists of the inpact area, Areas A and
B, and a rear danger area (Area F). The

di mensions of areas are given in table 9-1

b. for the 57mTmrifle, the rear danger
area, due to blast and flying particles, is a
triangle with apex at the breech, depth an
extension of the line of the axis of the bore
15 neters rearward, and with a 30 neter base.
There are 15 nmeters on either side of the
bore axi s extension.

c. For the 75mm 90mm 105mm and 106mm
recoilless rifles, the rear danger area, due
to blast and flying particles, is a triangle
with apex at the breech, depth an extension
of the line of the axis of the bore 45 neters
rearward, and with a 50 neter base. There
are 25 nmeters on either side of the bore axis
ext ensi on.

Table 8-1
Recollless rifles
(Ses figs -1 and §-2)
Minimum
range te
A B impact x 15°1 F
Caliber Depth Base
S5Tmm.......... 250 300 250 4600 3200 15 k1)
%mm.......... 300 350 300 86800 4300 45 50
80mm.......... 300 350 300 2200 1500 45 50
105mm......... 300 350 300 8600 4900 45 50
108mm......... 300 350 300 8500 4800 45 50
Notes:

1. May be reduced by 75 parcent whaen liring nonsxplosive projectiles from unprotected positions or live

projectiles from protected positions.

2. When firing antiparsonnasl cartridges at quadrant sievations of 15 degress or less, use balow listed dis-
tance X and Y. See figure 11-4 for surface danger zone construction method to incorporate Area Y.

Ammunition X
290mem, XMSB0E1 1900
108mm, M581 5100

Y
1100
1800
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Figure 8-1. Surlace danger zones for recolliess rifle liring st quadrant evaluation of 18 degrees or more (See table 9-1).
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Figure 9-2. Surface danger zones for recollleas ritle firing st quadrant elavation of less than 15 degrees (See table 9-1.)
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Chapter 10
Mortars

10-1. 60mm 81mm and 4.2-inch nortars

a. Firing 60mm 81mm and 4. 2-inch
nortars over the heads of unprotected troops
is prohibited except for troops in tanks
| ocated 100 neters or nore fromthe |ine of
fire. Following firing instructions in TM
43-0001-28 and restrictions and suspensions
in TB 9-1300-385-1 and TB 9-1300-385-2 for
the rounds being fired.

b. High expl osive, smoke, and TP
cartridges fitted with PD fuzed Mb2 series
(not nodified), MB2 series, and Mb19 series
will be used for conbat energency only.

c. Al persons who take part in nortar
firing will wear steel helnets.

d. Increnents renoved fromrounds before
firing, will be placed in a metal or wooden
covered container |ocated outside the firing
vehicl e/ position at a safe fire separation
di stance (25m).

AR 385-63
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e. DO NOT fire the M/20 cartridge in the
ML9 rortar above propellant charge 2

f. DO NOT fire the M/20 cartridge with
charge greater than 1 in the hand-held node

g. For firing restrictions and
[imtations on cartridges and fuzes, see TM
43- 0001- 28.

10-2. 4.2-inch nortar

a. Do not fire at an elevation greater
than 1,065 mls (60 degrees).

b. Mrtars assenbled with fuze PD Mb1A5
will not be fired using less than 7
increnents to insure constant arm ng of the
fuze.

10-3. Surface danger areas for nortars

a. Distance X nust not be |less than the
maxi mum range for the greatest charge to be
used. (See fig 10-1.)

b. The dinensions of Areas A and B are
given in table 10-1

Table 10-1
Danger areas for mortars (Dimensions of areas In meters 1.2)
{See fig 10-1)

Caiiber A [}
BOMM . ... e, 250 300
BIMM ... e 350 400
A2INCh. ... i s e 400 500
Notes:

1. The quadrant slevation limits must be modified to take into account the distance to the minimum and
maximum {imite of the impact area. Before regisiration, the target must be sslected in the central portion of
the impact area. Atter registration, registration corractions must be applied to deflection and quadrant ele-
vation limits. When liring the 4.2-inch mortar, it ragistration tiring is not conducted, metro and veloclty errar
corractions will be applied to these limits, or a!l targets will continue to be selected in the central portion of
the impact area.

2. Dimensions of areas A and B may be reduced by 50 percent when firing illumination cartridges.

10-1
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AREA B

IMPACT AREA

DISTANCE X

Figure 10-1. Surface dangsr zone for mortars firing at ground targets
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Chapter 11
Artillery

11-1. Safety neasures for conbined arns |ive
fire exercises (CALFEX) and service practice
firings

This chapter contains the artillery
preparati ons and precautions required during
CALFEX wi th overhead and fl anking indirect
fire or both when maneuvering troops are

i nvol ved and service practice firing when
maneuvering troops are not involved. Sound
gunnery procedures and good judgment are
essential in the follow ng areas:

a. Verifying the lay of a battery.

b. Miintaining a check system for each
critical operation.

c. Firing check rounds when | arge
corrections due to nmeteorol ogical data are
det er m ned.

d. Selecting gun positions that mininmze
t he danger to naneuvering troops.

11-2. Safety certification program

a. Commanders of field artillery units,
battalion, and above, will establish and
mai ntain an artillery a safety training and
certification programfor their personnel
The purpose of the comuand safety
certification programis to train and qualify
i ndi vi dual nenbers of the firing battery in
the safety procedures for their specific
areas of responsibility. Wen the
responsible artillery commander is satisfied,
through the use of intensive training and
testing progranms, that the individual nenbers
are qualified to performthe safety duties as
required in the firing battery, then he or
she will certify themas conpetent to perform
those duties. The comand safety
certification program should be reviewed and
approved by a full-time safety manager.

b. Field artillery commanders are
responsi ble for safety during all phases of
firing exercises under their control. They
will determine, select, train, and safety
certify the personnel necessary to assi st
themin discharging this responsibility.
These personnel will include, but are not
limted to, the firing battery commander,
executive officer, assistant executive
officer/fire direction officer (AXO FDO),
chief of firing battery, gunnery sergeant,
fire direction center chief conputer and gun/
howi t zer chief of section. |If a TO TOE TDA
position is not filled by a command safety
certified individual, another individua
command safety certified and qualified to
fill that position will performthe safety
checks.

c. The ACwll be the appropriate
commander or his command safety certified
direct representative. The AQCis
responsi ble for all aspects of safety in the
firing unit and on the assigned firing range.
Prior to the start of the firing exercise the
OCw Il be provided the required safety data
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and firing linitations by the range contro
officer. The ACwlI--

(1) Verify that the unit is in the

proper firing position.

(2) Supervise the conversion of the
safety data into a safety diagram and insure
that it is verified by a separate comand
safety certified individual. The safety
diagramwi ||l provide right and |eft
deflection limts, mninmmand maxi num
guadrant el evations for authorized charges
and m ni num safe fuze tines. The safety
diagramwi || be provided, nodified as
necessary by the executive officer’s m ninum
guadrant elevation, to the appropriate
nmenbers of the firing battery.

d. The firing battery executive officer
(position commander) is responsible for the
safety practices of the firing battery. He
will be assisted in his duties by the chief
of firing battery or the gunnery sergeant.

e. The AXO FDO will --

(1) Conpute safety diagrans fromthe
safety data and insure these are updated
after registrations and receipt of current
net eorol ogi cal data. He will be assisted in
his or her duties by the chief conputer.

(2) Insure all firing data are
within prescribed safety linmts, before
sending to the firing sections.

f. The chief of the firing section wll-

(1) Insure that only safe practices
t ake place at or near the weapon.

(2) Verify that the announced and
proper data are applied to the weapon and the

proper charge, fuze, and projectiles are
fired.

(3) Insure that weapons are fired
safely.

g. The RCOw Il provide the O C of

firing with the follow ng safety data.

(1) The grid coordinates of the
firing position.

(2) The lateral safety limts.

(3) The m ni mum and maxi mum r anges.

(4) Authorized ammunition to be
projectile, and charge).
(5) Airspace restrictions.
(6) Trajectory (high angle or |ow

(7) Target area
(8) The hours firing may be
conduct ed.

h. A separate battery safety officer is
not required during the firing of field
artillery, but comranders may appoi nt one.
The battery safety officer will--

(1) Be a command safety certified

direct representative of the AQC

(2) Be provided safety data by the
ac

(3) Make safety checks to insure
t hat - -

(a) Only the authorized anmunition is
fired (fuze, projectile, propellant).

11-1
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(b) The rounds land within the designated
i mpact

(c) No unsafe practices takes place at or
near the weapon.

(4) Not be required to verify al
data placed on the on-carriage fire contro
equi pnent. He or she may rely on safety
stakes, safety tape, or physical constraints
on the weapon to insure that the safety
l[imts are not exceeded.

11-3. Conbined arns live fire exercise
( CALFEX)

When field artillery is fired during a
CALFEX wi t h maneuvering troops, the inpact
area will be adjusted according to the
maneuver |ocation of troops to nmaintain safe
separation distance. The troop side of the
i npact area will be determined inrelation to
t he novenent of the troops. Unprotected
troops nust not be permitted to enter surface
danger zone Areas A, B, C, and E after firing
has comenced.

a. Survey. Survey of the gun position
or the center of the gun position area,
regi stration points, and target positions
wi || be acconplished as prescribed by current
survey procedures. Mninumsafe limts for
maneuvering troops will be designated by
mar kers such as ground nmarkers, engineer

tape, trees, pronminent terrain features, and
roads that will pernmit quick and easy
identification in any weather condition, day

or night.

b. Firing data. Firing data may be
derived by appropriate neans. This does not
apply to energency fire direction procedures.

c. Weapons. Wapons will be grouped by
nmuzzl e velocity as cited in FM 6-40 or
pertinent Marine Corps technical directives.
Weapons will be bore-sighted as prescribed in
FMB-50. Tubes will be clean and dry before
start of exercise and will be cleaned during
the exercise in accordance with appropriate
weapon TM s

d. Ammunition. Only amunition as
approved in paragraphs 3-2i, 11-6c¢, and 16-4c
may be used for CALFEX. All amunition to be
fired should be uniformy conditioned to
anbi ent tenperature as nuch as possible
consistent with the tactical situation.
Storage, transportati on, and handling of
amunition will be in accordance with safe
handl i ng requirenents.

e. Registration.

(1) At least two rounds shoul d be
fired for registration. Targets should be
selected in the central portion of the target
area. After registration, registration
corrections nmust be applied to deflection and
quadrant elevation limts. If no
registration is fired, neteorol ogical and
velocity error (MET + VE) corrections will be
applied. At least two rounds will be fired
to validate MET + VE corrections i mediately
before the exercise starts. Targets wll
continue to be selected in the centra
portion of the target area. The quadrant
elevation limts nust be nodified to take

11-2
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into account the site to the m ni num and
maxi mumlimts of the target area.

(2) To conpensate for drift, in
hi gh-angle fire, the right deflection limt
will be noved to the left by the anount of
the maximumdrift listed within the range
limts for the charges being fired. The |eft
[imt will be noved to the left by the anopunt
of the mnimumdrift listed within the range
limts for the charges being fired. To
determne the appropriate drift, the tabul ar
firing table and graphical firing scal e nust
be exami ned and the safer value used. If a
drift value is not listed in the tabular
firing table or on the graphical firing scale
for the ranges to the near and far edge of
the target area, the nearest safer value wll
be used.

11-4. Service practice

Service practice is a practical firing
exercise in the use of service anmunition
It does not involve nmaneuvering troops. The
l[imts of the inpact area are designated by
the range control officer

a. Survey. There are no survey
requirenents if the firing unit is within the
limts of the firing position as established
by the range control officer

b. Firing data. Firing data may be
derived by appropriate neans, including
energency fire direction procedures.

c. \Weapons. Weapons shoul d be cl ean and
dry before the start of service practice
firing.

d. Ammunition. No restrictions exist
for amunition except as noted in chapter 3
and paragraph 11-6c.

11-5. Surface danger zone
The basi ¢ di nensions of danger zones for all
field artillery cannon are shown in tables
11-1 through 11-7 and figures 11-1 through
11-5.

a. Target area. The range contro
of ficer determi nes the boundaries of the
target area. The left linmit of the target
area establishes the left limt of fire.
right limt of the target establishes the
right limt of fire. The maxi numrange |ine
will be the far edge of the target area. The
mnimumrange line will be the near edge of
the target area. Wen firing at noving
targets with indirect fire, an additional 5-
degree angle of area will be provided on each
side of the inmpact area between the outer
limts of the inpact area and the inner
l[imts of Area A. Personnel access to the
target area is prohibited during firing.
b. Inpact area. The actual size of the
i npact area will depend on the requirenents
of the firing exercises planned.

(1) The basic dinmensions of the

The

i npact area will be conputed as follows:
Limts Di mensi ons
Left Ei ght defl ection probable errors
from the left limt of the target area
Ri ght Ei ght deflection probable errors
from the right Iimt of the target area
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Far edge Ei ght probable errors fromthe far
edge of the target area.

Near edgeTwel ve range probable errors from
the near edge of the target area.

(2) The firing table probable errors
corresponding to the range to the center of
the target area will be used for this
conputation. These basic dinensions are
based on standard conditions. They do not
conpensate for errors or nonstandard
condi tions.

(3) Personnel will not be allowed in
the i nmpact area except as follows:

(a) Light artillery fire, up to and
i ncludi ng 105mm howi t zer, may be i npacted
within 100 neters of occupi ed bunkers | ocated
within the inpact area. Bunkers mnust have
been constructed and approved to protect
personnel froma direct hit by the round and
weapon being fired. Al so, constant
conmuni cation nust be naintained with the
firing position and the bunkers. GObservation
fromthe bunkers will be by indirect view ng
such as periscopes and mrrors unless an
approved design for direct observation has
been provi ded.

(b) Medium and heavy artillery fire,
above 105mm rmay be inpacted within 200
met ers of occupi ed bunkers |ocated within the
i npact area. Bunkers nust have been
constructed and approved to protect personnel
froma direct hit by the amunition and
weapon being fired. Al so, constant
communi cati on nust be maintained with the
firing position and the bunkers. Cbservation
fromthe bunkers will be by indirect viewng
such as periscopes and mirrors unless an
approved design for direct observation has
been provi ded.

(c) Bunkers to be used in accordance with
(a) and (b) above will be designed and
constructed using specifications provided by
the facility engineer. They will be reviewed
for final approval by the installation safety
manager to insure that structural integrity
i s maintained against direct hits and
penetration by fragnments. Direct view ng
met hods wi ||l be designed and constructed
according to specifications provided by the
facility engineer. They will be reviewed for
final approval by the installation safety
manager to insure personnel are protected
agai nst penetration by fragnments generated in
the inpact bl ast.

c. Area A This is the lateral danger
area of the surface danger zone. The size of
Area A wll vary according to the caliber of
weapon being fired. Personnel access to Area
A is prohibited except when bunkers
constructed in accordance with b(3)(c) above
are used.

d. Area B. This is the down range
danger area of the surface danger zone beyond
the inpact area. The size of Area B will
vary according to the caliber of weapon being
fired. Personnel access to Area Bis
prohi bi ted except when bunkers constructed in
accordance with b(3)(c) above are used.

11-3
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e. Area C. This is the danger area
adj acent to the near edge of the inpact area.
The size of Area Cwll vary according to the
cal i ber of weapon being fired and the
amuni tion. Personnel access to Area Cis
prohi bi ted unl ess cover designed to provide
positive personnel protection (b(3)(c) above)
in case of a direct hit. Access to Area C by
personnel in tanks and arnored personne
carriers is permtted when firing artillery
rounds with VT or T fuzes. When firing
artillery rounds with VI or T fuzes over
tanks and arnored personnel carriers, the
hei ght of burst above ground level in table
11-2 will be used to provide an adequate
degree of safety to protect the personnel and
vul nerabl e parts of the vehicles. The
foll owi ng procedures apply when firing over
tanks and arnored vehicl es:

(1) Increase the height of burst by
a mni num of four probable errors in burst
hei ght when computing the firing data.

(2) Do not use weapons of caliber
greater than 155mm (3) Use
sufficient quadrant elevation so that if the
time element of the fuze fails to function
the projectile will land a di stance beyond
the tank equal to the predicted height or
burst plus four probable errors in range.

f. Area D. This is the danger area
| ocat ed between danger Areas C and E. The
size of Area Dwill vary according to the
requi red dimensions for the target area,
i npact area, and danger Areas A, C, and E
Area D, during indirect fire under standard
conditions, is the area with the surface
danger zone where the hazards are mninal.
It can be occupied by unprotected mlitary
troops for training. The installation
comander may aut hori ze personnel other than
mlitary troops in training access to Area D
during the indirect firing of field
artillery. Area Dwll not be occupied
during direct fire of field artillery. The
foll owi ng precautions apply when any part of
Area D is occupi ed:

(1) The trajectory of the round nust
cl ear any unprotected personnel or objects by
at least 5 nmeters plus two forks. |If this
mnimumrange line is greater than the
di stance to the near edge of the target area,
use the computed mininumrange line for the
near edge of the target area.

(2) Unl ess personne
cover designed to withstand a direct hit,
mnimumarmng tine of the proximty (VT)
fuze establishes the near edge of the inpact
area. Although nost proximty fuzes with
set-table armng tinme can armin flight about
3 seconds before the tine set on the fuze,
and appreciable risk exists that armng will
occur as early as 5.5 seconds before the set
time. The minimumarmng time of the
proximty (VT) fuze will be the tine set on
the fuze corresponding to the ranges to the
near limt of the inpact area plus 5.5
seconds.

(3) Unprotected nmilitary troops in
the surface

are provided
t he
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danger zone nust nmaneuver within the
confines of Area D. If the forward novement
of the troops requires advanci ng beyond t he
established limts, then the surface danger
zone nust be advanced according to the
di stance and direction of the troops. If
proximty fuzes are being used, such a
forward nmoverment is possible only when fuzes
with settable arnming tinme are being used. In
firing fuzes with settable armng tinme (VI),
the time set on the fuze corresponding to the
range to the near limt of the inpact area
will be increased by 5.5 seconds.

(4) Firing of ICM and anti personnel -
type projectiles over the heads of troops in
training is prohibited. Access to Area Dis
not permtted when firing |ICM anti personne
projectil es.

(5) Wen rocket-assisted projectile
rounds are fired over the heads of troops,

t he di nension of Area Dw |l be based on the
trajectory of the projectile. This results
from standard propellant charges fired in the
rocket off node.

(6) Installation public roads that
have been approved by the installation
commander for use by unprotected personne
(mlitary and civilian) during artillery
firing wll have signs posted warning the
public that artillery rounds may be fired
over the roads. The requirenents of chapter
2 nmust al so be followed.

. Area E. This is the danger area
|l ocated inmediately in front of the firing
position. The size of Area E wll vary
according to the caliber of weapon fired and
the ammunition. It is an area of variable
danger from overpressure, noise, ground, and
muzzl e debris or other potential injury
related to weapon firing. This includes
premat ure detonation of the weapon.

(1) Since Area E is an area of
vari abl e hazards, personnel access out to the
foll owi ng di stances fromthe gun position is
prohi bited. This does not apply to weapon
crews firing froman approved tactica
configuration and operational personne
involved in the firing exercise with a valid
need to enter this area as approved by the
installation conmander

(a) 300 neters for
weapons.

(b) 350 neters for
i nch weapons.

(c) 450 neters for 157mm weapons.

(2) Personnel access to the
remai nder of Area E during indirect fire or
artillery will be at the discretion of the
installation conmander. Personnel access to
the remai nder of Area E during direct fire is
prohi bi t ed.

h. Distance X. Distance X will be equa
to the maxi mum range of the weapon at the
el evation to be fired and for the charge
used. When firing in the direct node,
distance X will not be | ess than the range of
t he weapon corresponding to an el evati on of
267 mls for the charge used.

90mMm and 105mm
120mm 155nm and 8-

11-6. COperational safety factors
a. Cannon using separate | oading
amruni tion. For cannon using separate
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| oadi ng amunition, the lanyard will not be
attached to the firing nmechanismuntil the

desi gnat ed crewnan has announced " READY."

b. Procedures for blast overpressure.
Special firing procedures will be followed
for weapons and weapon systens that produce
bl ast overpressure problens with specific
charges. These firing procedures are intended
to reduce the risk of artillery crews for
audi tory and nonauditory injury from bl ast
overpressure. Individuals who have shortness
of breath or chest disconfort, bleeding from
nmout h, nose or ears or excessive shakiness
(trenmors) directly related to weapon firings
may be suffering froma blast overpressure
injury. Those with any of these signs or
synmpt ons shoul d be instructed to lie down and
remain i nmobile. They nust then be
transported as a litter patient to the
nearest medical facility for immed ate
evaluation and treatnment as indicated. Refer
to specific weapon or weapon system TM for
designated firing procedure.

c. Fuzes.

(1) The alteration of fuzes is
prohi bited unl ess specifically authorized by
the CG DARCOM and unl ess supervised by a
qual i fi ed DARCOM comm ssi oned of ficer or
civilian.

(2) In handling amunition, protect
the point of fuzes from bl ows or damage,
since the closing cap nay be deforned
sufficiently to function the percussion
primer in the fuze. Those who insert a round
of ammunition into the gun will be cautioned
to keep each round well away fromthe path of
gun recoil until recoil fromthe previous
round has taken place.

(3) In fuzing amrunition, insure
that the proper fuze is screwed down by hand
and then firmy seated with the correct fuze
wr ench.

(4) If approved procedures pernmnit
forcing rounds from weapon tubes with a
ramrer staff, these rounds will not be
reused. This nmethod of renoval may danmage
the round and nake it unsafe to fire. These

rounds will be decl ared unservi ceabl e and
di sposed of properly.
(5) Al cartridges and projectiles

fired during training will be fuzed with
boresafe fuzes. No protection for personne
at the gun is required when high expl osive
ammunition with boresafe fuzes are fired.

(6) Fuzes assenbled to cartridges
and projectiles fired during training
exercises will be the type that will preclude
a close-in premature burst that woul d present
a fragment hazard to the firing crew. \hen
amruni ti on assenbled with other than these
types of fuzes are fired, all personne
within Area A distance fromthe firing
position will be provided with position
protection agai nst premature bursts. Wen
only white phosphorous ammunition is
i nvol ved, this distance may be reduced to 200
neters. Positive protection at the weapon
position will meet the follow ng mni num
requirenents:

(a) Two thicknesses of sandbags filled
with dry sand for all calibers up to and
i ncl udi ng 75nm and f our
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thi cknesses for all other larger calibers
hi gh enough for proper cover
(b) Trenches deep enough to provide
conmpl ete cover or concrete walls 1 foot thick
or tanks with hatches cl osed.
(7) Firing a cartridge or projectile
wi thout the fuze is prohibited.

11-7. Mal functions

Mal f unctions that occur during firing of
ammunition will be investigated and reported
in accordance with AR 75-1 and MCO 8025. 1.

11-8. Msfire, hangfire, and cookof f

Procedures to be foll owed when a nmsfire or
hangfire occurs, or when the potential for a
cookoff exists, are in TM 43-0001-28 and
appropri ate weapon T™M

11-9. Excessive pressures in cannon
Excessi ve pressures are dangerous, but are
not likely to occur when authorized and
properly maintained ammunition is fired in a
properly maintained and operated weapon.

a. Do not load or fire anmunition at a
tenperature higher or |Iower than the safe
limt of firing. After loading, fire the
weapon, or in case of a cease fire,

i mredi ately renove the cartridge or
projectile. If the cartridge or projectile
cannot be renoved fromthe weapon within 5

m nutes, evacuate all personnel to a distance
equivalent to Area A for the munition. (See
TM 43-0001- 28 and appropriate weapon TM)

b. Use only propellant charges of the
type authorized for the particular round or
weapon. Never use nore charges than those
conprising the authorized full charge for the
particul ar round or weapon.

11-10. I nproved conventional rmunitions

| CM projectiles are designed to produce a
nore uniform pattern of fragnmentation
effects, thus increasing the probability of
killing or disabling the target.

a. Maxi mumrange. Conventiona
table data for the particular caliber
projectil e/ gun conbination (table 11-3) wll
be used to determ ne maxi num range when
firing ICM projectiles

b. Inpact area. Based on the serious
hazards in |locating and di sposi ng of duds,

I CM nuni tions should be fired into a

dedi cated i npact area. The inpact area
should be relatively flat and free from heavy
veget ati on.

c. Secondary danger area. Danger Areas
A and B will be observed for all firings of
ICM projectiles. The data necessary to
determ ne each of these areas are in table
11-4.

d. Subnissile drift factors. The
speci al design of ICMprojectiles subjects
themto the effects of wind velocity nore
than standard conventional projectiles.

These submissile drift factors are given in

11-5
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table 11-5. These nmay be added to or
subtracted fromthe basic trajectory

di stances presented in the firing tables.
(For exanple, if the wind is blowing at 50
knots fromthe gun position toward the target
and the gun is being fired at 600 mls, the
maxi mum range fromthe firing table will be

i ncreased by 150 neters; if the wind is

conmi ng perpendicular (left to right) to the
gun target line, the right deflection will be
i ncreased 160 neters and the left deflection
wi |l be decreased 160 neters.)

e. WARNING. ICMprojectiles will not be
fired over the heads of troops in training
exercises. Access to Area Dis not permtted
when firing I CM antipersonnel projectiles

f. CAUTION. Uprange and |l atera
ricochets of up to 500 neters may occur when
ICMcarriers that fail to function inpact in
ot her than soft soil

11-11. Antipersonnel ammunition (beehive)

Ant i personnel anmmunition are designed for
use agai nst personnel in direct fire, nuzzle
action, and direct fire mssion with a tine
setting.

a. The surface danger zone for
anti personnel ammunition is in figure 11-4.
Dat a necessary to determ ne the surface
danger zone are in table 11-6.

b. D stance X is based on the range at
267 mls (15 degrees) quadrant el evation

c. Hardware di scarded by functioning of
the projectile presents a potential hazard to
personnel to the side and rear of the weapon.

11-12. M1 field artillery trainer

The 14.5mm M1 trainer is a shortrange,
subcal i ber weapon. It can be used in
artillery weapon training exercises or
denmonstrations where firing range di stances
are not available for standard weapons firing
standard service rounds. Comrmanders may

aut horize firing of the M31 trainer on
permanent firing ranges or in other approved
training areas when firing is in accordance
with safety requirenments of this regulation

a. Firing precautions.

(1) Based on information obtained
during test firing of 14.5nm anmunition, dud
projectiles will occur when firing the M3l
trai ner, especially when firing on hard soi
and nmacadanf concrete. Wen firing exercises
are conpleted on a temporary range or |oca
training area, the surface danger zone wll
be cleared of all duds and projectile residue
(d bel ow) before allowing people to enter the
area. Dud projectiles with time-delay
el ements (ML81 and ML82 cartridges) when
functi oned may cause netal particles to be
propelled at velocities up to 200 feet per
second. Since the dud projectiles for ML83
cartridge will not fragment upon functi oning,
firing the ML31 trainer on a tenporary range
or local training areas will be restricted to
that cartridge only.



AR 385-63
MCO P3570. 1A

(2) The M31 trainer tube nmust be
cl eaned after firing each rounds to prevent
premature functioning of the projectile.

b. Ml functions. Mlfunctions during
firing of the MB1 trainer will be handled in
accordance with TM 9-1300-206 and TM 9- 6920-
361- 13&P

c. Surface danger zone.

(1) The surface danger zone consists
of the firing position, target area, inpact
area, and Areas A and B as shown in table 11-
7 and figure 11-5. The anmunition fired wll
be restricted to propellant charge 1 only.

(2) The dinmensions of the surface
danger zone depend on the nature of the
firing and the type of surface conditions
within the surface danger zone. The RCO and
the A C wll nake an accurate eval uati on of
the firing conditions and range facilities
bef ore using the m ni mum di mensi ons shown in
table 11-7. \When the range to target falls
bet ween di stances shown in table 11-7, the
next larger distance will be used in
devel opi ng the surface danger zone. No
provision is made in table 11-7 for
uncorrected errors, inproper eval uation of
range conditions, or for errors in laying the
weapon.

(3) Personnel access to the surface
danger zone is prohibited unless positive
protection is provided against ricochet and
projectile inpact. Wen positioning of
personnel in the surface danger zone is
necessary, the protection provided themw |
be exami ned by the installation safety
manager and facility engineer. They wll
determine the protective capability and
structural integrity of the protective
structures.

d. Dud retrieval. Procedures in
paragraph 2-9 to dud retrieval.

(1) On conpletion of M31 firing
exerci se or denonstration in a tenporary
range or in a local training area, the
surface area will be searched for dud
projectiles. Stakes bearing yellow flags
will be used to designate the |ocation of
duds.

11-6
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(2) Personnel will retrieve duds
with authorized equi pnent only. They will
not pick up duds with their hands or disturb
duds during search operations.

(3) The retrieving equipnent mnust
protect personnel against projectile flight
and fragnmenting in case the fuze functions
during retrieval. Retrievers used to collect
duds in an area where only the ML83 cartridge
was fired need only provide protection
against projectile flight. Long-handle tongs
(24 inches or longer) will be used to
retrieve dud projectiles fromthe ML83
cartridge. All personnel who retrieve duds
will be trained on safe techniques for
retrieving duds and wi Il wear safety goggl es.
Projectiles will be carried at the side of
the body, parallel to the ground with fuze
end forward.

e. Dud disposal. Dud projectiles will
be di sposed of by blowing the projectile in
pl ace using standard denolition nethods or by
coll ecting and burning themin an open pit.
When using the open pit burning nmethod, use
enough combustible material to insure burning
of the fuze and snpke conposition
Procedures in paragraph 4-7 nust be strictly
adhered to for dud di sposal

11-13. M 12 Canon Launched Cui ded Projectile
( Copper head)

a. The special surface danger zone
construction criteria are shown in figures
11-6 and 11-7.

b. The fire support team (FIST)
personnel located in the m ssion essenti al
area (MEA) are required to wear flak jackets
and steel hel nets.

c. GCccupancy of the SDZ by FI ST
personnel when firing in the ballistic node
is not pernitted.

d. The MEA nust start at |east 1.5km
fromthe target point and not exceed 5km from
target point. MEA nust remain outside the
prohi bited area of the SDz

e. Laser designator will be operated in
accordance with safety guidelines in chapter
19.
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Figure 11-1. Artillery cannon firing at fixed or moving ground targets in the direct mode
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Figure 11-2. Artillery cannon firing at moving ground targets in the indirect mode
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Figure 11-3. Artillery cannon firing at fixed or moving ground targets in the direct mode
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“arning.  Mardware discarded by the functioning of the projectile presents a potential hazard to unprotected
tconel located to the side and rear of the weapon.

1. Distance i 2000 meters or 1.414Y, whichever is greator.
2. For Distance X and Distance Y see Table 11-6.

Figure 11-4. Artillery cannon tiring antipersonnei-type (**Beehive™) munitions

iy
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Figure 11-5. Firing 14.5mm ammunition with charge 1 propeliant in the M31 tisld artillery trainer
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Figure 11-8. Point target, ballistic mode
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Figure 11-7. Point target, glide mode
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20t 111 Dimensions of Areas for Field Artiliery Lannun

Area Area  Area C3 Area 3 Area Dir Fire*
Caliber? Al B2 Low Angle Fire Time, VI E Mode
High Angle Fire
105mm how 550m 550m 300m 350m 550m 650m
155mm how 725m 725m 350m 550m 725m 750m
175mm gun 745m 745m 450m 600m 745m 800m
8-inch gun 830m 830m 650m 800m 830m 850m

1 Dinensions of Areas A and B nmay be reduced by 50 percent when firing
illumnation projectiles.

2 Firing will be conducted only with charges that have a maxi mum range of
at least 1,400 neters beyond the near edge of the inpact area.

3 Wen the headings of nore than one columm relate in sone way to the
type of firing to be conducted the columm giving the larger value of Cwll be
used.

4 Distances in this colum represent mninmmtarget engagenent distances
when personnel at the firing position are unprotected. All unprotected
personnel |ocated within Area E nmust be separated fromengaged targets by this
di st ance.

Tabl e 11-2. Heights of Burst Above Occupi ed Arnored Vehicles

Vehi cl e Di st ance Above Vehi cl e
90mMm 105mm 155mm
Arnored vehicl es(1) 65m 125m 150m
Tank W48 40m 40m 55m
Tank M5O 40m 40m 55m
Tank XML 40m 40m 55m

1 Includes series ML13, ML25, MLO6, Mr28, Mb77, Mb51, XM2 (I FV) and XM3(CFV).
11-14
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Table 11-3. Maxi num range data sources for
MA44 - Standard 105nm Firing Tables for ML
Mi49 - Standard 155mm Firing Tables for

MA04 - Standard 8-inch Firing Tables for

MA83 - Standard 155m Firing Tables for M83.
Mb09 - Firing Tables FT 8-T-0.
Tabl e 11-4. Secondary danger areas (A, B) for

| TEM

105mm M444
155nm M449
155mm M483
8-inch M404
8-inch Mb09

AREA A
440m
480m
650m
485m
650m

MLO7.

AR 385-63
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| CM projectiles

| CM projectiles

AREA B
440m
480m
650m
485m
650m

Val ues include a maxi mnum wi nd submissile drift of 250 neters in a 50 knot

wi nd.

Tabl e

11-5.

Submi ssile drift factors for

| CM projectiles

W ND VELOCI TY ELEVATION MAX RANGE DRI FT MAX DEFLECTI ON DRI FT

50
50
50
10
10
10

Tabl e

knot s
knot s
knot s
knot s
knot s
knot s

11-6.

Di mensi ons

11-15

300 mls 250m
600 mls 150m
1150 mls 100m
300 mls 50m
600 mls 40m
1150 mls 20m

250m
160m
100m
50m
30m
20m

Artillery Cannon Firing Antipersonnel -type("Beehive") Cartridges

CALI BER

90nm Gun MB77

90nm Gun Mb80
105mm Howi t zer NMb46

DI STANCE X

2400m

10600m

7900m

DI STANCE Y
2400m
1200m
1100m

for Distance X are based on 150 quadrant el evation
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fable 11-/. Surlace Danger Zune cimensions lor the 14.5MM, M3i Fieid Artillery
Tloaiar
Mazimum Ricechat Distance
Impact Arsa Comdition Range to Torget Dewnrange(Ares B) Latersl(rea R)
Soft son 1123 100 470 75
150 420 75
200 375 75
250 330 75
300 305 75
350 290 75
400 285 75
450 80 25
500 80 25
550 80 25
600 80 25
650 80 25
700 80 25
730 80 25
Medium soil 2345 100 490 75
150 455 75
200 410 75
250 370 75
300 355 75
350 350 75
400 350 75
450 80 25
500 80 25
550 80 25
600 80 25
650 80 25
700 80 25
730 80 25
Macadam/Concrite 2 100 1345 120
150 1310 135
200 1265 145
250 1215 195
300 1165 205
350 1120 245
400 1070 250
450 1020 285
500 965 310
550 910 310
600 855 325
650 790 315
700 710 310
730 590 280
(1) The soft soil condition assunes the soil is |oosened, raked, and

essentially rock free for the top 6 inches.

(2) For macadam concrete at all ranges and for soil when first inmpact is

| ess than 450 neters, lateral dispersion is due to ricochet and occurs near
maxi mum ri cochet range. Wen the range is 450 neters or nore, the projectile
does not ricochet fromsoil; therefore, lateral dispersion is due to
ballistics only and occurs near the center of inpact.

(3) The presence of large rocks and boulders in the area may necessitate the
use of the macadam concrete danger zones as the worst case.

(4) The medium soil condition assunes the soil is essentially rock free and
of medi um hardness (cone penetraneter values |less than 150 between 0 and 3

i nches).

(5) Frozen soil, desert hard pan, and hard, dry soil are not consi dered
medi um soil and woul d represent a condition bet ween medi um soil and
macadani concrete. Use the nore conservative di nension

11-16
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Chapter 12
Tank Gunnery

12-1. Cenera
a. This chapter prescribes requirenents
for firing tank-nmounted main guns,
machi neguns, and subcal i ber training devices.
b. Surface danger zones in this chapter
are established for the foll ow ng tank, M51
and CEV nount ed weapons.

(1) @un, 90mMm
(2) @un, 105mMm
(3) @un, 152nm (conventi ona

amuni ti on).
(4) 152mm SHI LLELAGH mi ssi l e.
(5) 165nm CEV.

12-2. Safety program

a. Conmanders.

(1) Unit conmanders are responsible
for safety during all phases of a firing
exercise. They will select weapon-systens-
qualified personnel (at |east comm ssioned or
warrant O C) to assist themin discharging
their safety responsibilities.

(2) The firing unit commander nay
appoi nt an RSO (with assistants as necessary)
to act as the direct representative of the
O C. These personnel will be weapons-system
qualified. Personnel detailed to performQOC
and range safety officer duties will be
famliar with this regulation and
installation range regul ati ons and procedures
and will have avail able on the range a copy
of the TM appropriate to the firing vehicle.

b. Personnel detailed as O C of tank
firing ranges will be weapons-system
qualified and E7 or higher. The ACis
responsi ble for safety and range operations
during firing. The OCw Il insure all firing
personnel have been thoroughly briefed on
range safety.

c. The ROw Il approve all surface
danger zones or give to the AC--

(1) Surface danger zone showi ng al
required data.

(2) A listing of anmmunition
aut horized to be fired.

(3) Target |ocations.

(4) Authorized firing hours.

(5) A copy of the installation range
regul ati ons.

d. The RSO is the direct representative
of the O Cof firing. The RSO is responsible
to the OC for insuring the adequacy of
safety during firing.

e. The tank conmanders (TCs) are
responsi ble for the safe firing and operation
of their tanks.

12-3. Firing requirenents

The requirements in this chapter apply to the
firing of tanks, Ms51, and CEV-nounted
weapons.

12-1
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a. The dinensions shown in table 12-1
and figures 12-1 and 12-2 provide for safe
firing of tank cannon.

b. When tank firing ranges with | ess
than the prescribed safety limts nust be
used, existing conpensatory terrain features
and offsetting control neasures to be used
wi |l be thoroughly evaluated. A waiver will
be obtained in accordance with paragraph 1-6
before firing on the reduced surface danger
zone.

c. Either hard or soft targets may be
used. When firing at less than the ful
wi dt h of the surface danger zone, the use of
soft targets will reduce | ateral dispersion

d. The firing of tank weapons fromthe
firing position at a target at the opposite
side of the range is permtted. However, the
limts of fire, conbined dispersion and
ri cochet area, and Area A of the surface
danger zone nust have been adjusted to
conmpensate for and accommobdate such firing.
(See fig 12-3.) On ranges that do not permt
cross-range firing, inner safety markers will
be used. Tanks right of center use |eft
i nner marker and right outer marker as their
safety linmts. Tanks |eft of center use
right inner marker and | eft outer narker as
their safety limts.

12-4. Surface danger zones for tank cannon
a. The surface danger zone (fig 12-1)
provides for tank gun direct fire at fixed or
nmovi ng ground targets from stationary tanks

or fromnmoving tanks with stabilized guns.

b. The dinensions given in figure 12-1
provide for firing at quadrant el evations of
5 degrees (89 mils) or |ess.

c. Total range distance includes
hori zontal range corresponding to 10 degrees
(178 m|s) quadrant elevation, an all owance
for the maneuver area, and Area B. This
total range distance will not be reduced for
any condition of firing unless a waiver has
been obt ai ned.

d. The follow ng neasures will be taken
to insure that tank cannons are not fired at
guadr ant el evations greater than 5 degrees
(89 mls).

(1) Tank conmmanders wi |l insure that
all weapons are pointed into the inpact area
with an elevation at or |ess than the maxi mum
aut hori zed.

(2) Nonstabilized main tank arnmanment
will not be fired while the tank is noving.
(Thi s does not include machi neguns.)

(3) Targets will be positioned so
that the range and el evation of fire fromthe
firing position to the target will not exceed
5 degrees (89 nmils).

e. Dinmensions shown in table 12-1 will
be used to construct the surface danger zone.

12-5. SHI LLELACGH
The surface danger zone (fig 12-4) applies to
nm ssiles
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equi pped with either HE or practice warheads,
standard or extended range.

a. Dinensions shown in table 12-1 will
be used to draw the surface danger zone.

b. Direct view ng of radiated energy
fromthe transnitters presents a hazard to
personnel. Those who enter the primry
danger area before or after the firing of the
SHI LLELACGH mi ssile should not viewthe
transmitter fromangles within 5 degrees of
t he beam axi s.

c. Safety precautions to be taken when
SHI LLELAGH nmissiles are fired to reduce the
exposure to a possible "fly-back" incident
foll ow

(1) Conply with safety requirenments
in AR 385-62.

(2) Modify the surface danger zone
to provide an additional area 360 degrees,
about 1500 neters radius, nmeasured froma
point 30 neters uprange on the line of fire.

(3) Keep the nunmber of operating
personnel and quantity of missile material to
a mninum consistent with safe and efficient
operations. Do not allow casual transient
personnel within the surface danger area
during firing. Properly |ocate and protect
ready storage of SHI LLELAGH HEAT missiles.

(4) Prefire test all missiles and
vehicles (fire pulse) as specified by US Arny
M ssil e Command nessages or |ocal range
directives.

(5) Additionally provide, for HEAT
mssile firings, a barricade revetnent or
sandbag protection, up to the level of the
gun tube, in front of each firing vehicle to
protect against a "fly-back" round inpacting
agai nst the tank.

12-6. Surface danger zones for subcaliber
tank gunnery devices

Surface danger zones will be constructed as
shown in figure 6-1. The dinmensions in table
12-2 for single-shot firing at 10 degrees
(178 mls) or less super-elevation wll be
used. When coaxial or vehicl e-nmounted

machi neguns are fired in the automati c node,
the dinmensions in table 6-1 will be used.

12-7. Genade | aunchers

a. Surface danger zones for the ML76,
M226, and M239 grenade | auncher are shown in
figure 12-5.

b. COccupancy of the surface danger zone
by unprotected personnel in the open is

prohi bi t ed.
c. Dinensions shown in figure 12-5 are
for illustrative purposes only. To aid in

constructing surface danger zone on a

1: 50, 000 map for grenades | aunched from
tanks, scribe a circle 75 neters in radius
for the M239 and one 90 neters in radius for
the ML76/ M226 | aunchers. All measurenents
are fromthe point of |aunch.

12-8. Weapons effect signature sinulator
(VESS)
Personnel wi thout hearing protection will not

be pernmitted closer than 25 neters from WESS
syst ens.

12-2
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12-9. Designation of firing status of tanks,
Mb51s, and CEVs
a. Static firing. During daylight and
good visibility, flags will be displayed by
the firing vehicle. At night and during
reduced visibility, lights will be displayed
by the firing vehicle.
Col or Meani ng
(1) Red Tank engaged in firing,
weapons nmust be pointed at the
target area

(2) Green Al tank weapons are cl ear
and el evated. Any live
ammunition in the tank is
properly stowed.

(3) Yellow Tank has mal function. Yell ow

is used only in conjunction

with red or green.

(4) Red and green Tank is preparing to
fire or the crewis
performng a nonfiring
exerci se. Weapons are cl ear
but not el evated.

(5) Red and yell ow Tank has a
mal function or msfire.
Weapons are not clear and are
poi nted at the target area.

(6) Green and yellow Tank has a
mal function. Al weapons
are clear.

b. Firing on the nove and battle runs.
Once a vehicle begins its battle run and
passes the start fire line, all weapons are
consi dered to be | oaded and ready to fire.
Flags or lights are not required to be
di spl ayed, but their use will provide a
greater degree of control when nore than one
vehicle is firing on the nove.

c. Conpletion of firing. Wen the
firing has conpleted its battle run and the
vehi cl e’ s weapons have been cl eared and
checked by the TC or RSO, it will nove rear
range and out fromthe firing area or
maneuver box.

d. Exiting the range. The TC or the RSO
will insure that the main gun is aligned
wi thin the envel ope of the vehicle w dth when
trayFIing of f range on to roadways or tank
trails.

12-10. Cose support of ground troops in a
live fire exercise
a. Fire overhead of unprotected troops by

tanks, Mb51s and CEVs nmain guns is
pr ohi bi t ed.
b. Tank, M51 and CEV nmain guns may be

used to provide flanking fire if unprotected
personnel remain out of the surface danger
zone. The lateral secondary danger area,
Area A, nmay be elimnated when firing
practice amunition with inert practice
projectiles. Exception: Spotting charge
projectiles or frangi ble projectiles (APFSDS)
that may ej ect a hazardous fragnment. Wen
fragnment - produci ng projectiles are fired, the
normal surface danger zone separation wll be
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requi red between the line of fire and the near
flank or the supported unit (e.g., 15 degrees
(267 mls) plus Area A distance).

Table 12-1
Dimenslions tor tank cannon (in meters) *
(See tigs 12-1,12-2, 12-3,and 12-4)

Caliber
Al - X D!
(Direct fire)

90mm Gun 600 600 550
10Smm Gun 613 615 650
152mm Gun 718 s 675
Note *
165mm CEV 750 150 1,000

SHILLELAGH missiles
Standard Range Note * 800 4400 700
Extended Range Note * 800 5400 700

Not es:

1. Wien firing antipersonnel cartridges at quadrant el evations of 10 degrees
(178 mls) or less, see table 11-6 and figure 11-4 for surface danger zone
requi renents.

2. The lateral secondary area, Area A nay be elimnated when firing inert
practice projectiles at soft targets except spotting charge or frangible
projectiles (APFSDS) that may eject a hazardous fragnent. Does not apply to
the SHI LLELAGH mi ssil e.

3. Area B is necessary to provide a buffer zone from hazardous fragments
caused by hi gh expl osives or frangi ble projectiles (APFSDS) inpacting near the
far edge of the inpact area; however, can be elimnated when firing inert
practice projectiles. (This does not apply to the SH LLELAGH missile.)

4. Direct fire distances are those mninmumrequired to protect unprotected
personnel from hazardous fragnments resulting fromthe firing of high

expl osives projectiles at hard or fragnent-producing targets. Wen firing
hi gh expl osive projectiles, as discussed above, at |less than the prescribed
safety di stances between the gun and the target, the vehicle nmust be buttoned
up. Al other exposed personnel |ocated at |ess than the prescribed safety
di stances fromthe target (colm D above) will be provided positive protection
agai nst fragnents.

5. Hazardous fragnents (those with an inpact energy of 58 ft-1b or greater
and with a density exceeding one per 600 sq ft) fromthe expl oding 165mm HEP
round may travel out to 1,000min any direction fromthe point of detonation
During firing, the vehicle nust be buttoned up and all observers within 1,000
nmeters of the target area nust be provided positive protection agai nst
fragnents.

6. Area Ais determned by construction of the diagram

12-3
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IMPACT AREA

STATIONARY TARGET
or

MOVING TARGET AREA

89 MILS

TOTAL RANGE DISTANCE

a3 40 LWl
LmIT of mpg

CEASE FIRE LINE

MANEUVERING AND
FIRING AREA

[ ——————————— DISTANCE X AT 10° ELEVATION

%

START FIRE LINE

Figure 12-1. Surface danger zons for one or mors tanks firing on the move
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RICOCHET

AREA
AREA A

Figure 12-2. Surlsce dangerzons for single tank cannon dirsct firs from a static tiring position
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IMPACT AREA

CTATIOMARY VARGEY
GF
MOVING TARGEY

LIMIT OF FIRE

Lo MANZUVERING AND
v : FIRING AREA
-.\ \\' :
Y '
\ ' NEW LIMITS OF FIRE
\\’
\

BROKEN LIME INDICATLS
MEING 7 SHREALE DANSFR .

DNE OOFRITTICD AROYE

NOT 70 SCALE

1. Establish newright and left Iimts of fire to accombpdate desired gun-
target engagenents.

2. Add dispersion, ricochet and Area A requirenents to newlimts of fire.
3. Modify inpact and target areas in accord with newlimts of fire.

4. Extend and connect Area B to original surface danger zone.
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\;,v\ AREA B

IMPACT AREA

TARGET MANEUVER
AREA

DISTANCE X

AREA F 50m RADIUS
1500m RADIUS

NOT TO SCALE

Figure 12-4. Surface danger zone for firing SHILLELAGH missiles at moving targets (See table 12-1.)
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% Unprotecied personnel nol permitted in surface danger rone.

Figure 12-5. Surface danger zone for tank grenade launchers
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Table 12.1 Tank Commpn

(See hgs 121.2.3. & 4)
Not e
Di mensi ons of areas in neters(1)

Cal i ber Note (2) Note (3) Not e( 4)
A B X D
(Direct Fire)
90mMm QGun 600 600 -- 550
105mm Gun 615 615 -- 650
152mm Gun 715 715 -- 675
Not e( 5)
165mm CEV 750 750 -- 1, 000
SHI LLELAGH mi ssil es
St andard Range Not e( 6) 800 4400 700
Ext ended Range Not e( 6) 800 5400 700

(1) Wien firing antipersonnel cartridges at quadrant el evations of 10
degrees (178 mls) or less, see table 11-6 and figure 11-4 for surface danger
zone requirements.

(2) The lateral secondary area, Area A, nmay be elimnated when firing
inert practice projectiles at soft targets except spotting charge or frangible
profectiles (APFSDS) that may eject a hazardous fragnent. Does not apply to
the SHI LLELAGH missile.

(3) Area Bis necessary to provide a buffer zone from hazardous fragnments
caused by hi gh expl osives or frangi ble projectiles (APFSDS) inpacting near the
far edge of the inpact area, however, can be elimninated when firing inert
practice projectiles. (Does not apply to the SH LLELAGH mi ssile.)

(4) Direct Fire distances are those mininumrequired to protect
unpr ot ect ed personnel from hazardous fragnents resulting fromthe firing of
hi gh expl osive projectiles at hard or fragnment-producing targets. Wen firing
hi gh expl osive projectiles as discussed above, at |ess than the prescribed
safety di stances between the gun and the target, the vehicle nmust be buttoned
up. Al other exposed personnel located at | ess than the prescribed safety
di stances fromthe target (col D above) will be provided positive protection
agai nst fragments.

(5) Hazardous fragnments (those with an inpact energy of 58 ft-Ib or
greater and with a density exceedi ng one per 600 sq ft) fromthe expl odi ng
165mm HEP round nmay travel out to 1,000min any direction fromthe point of
detonation. During firing, the vehicle nust be buttoned up and all observers
within 1,000 neters of the target area nmust be provided positive protection
agai nst fragments.

(6) Area Ais determ ned by construction of the di agram

Table 12-2 Surface Danger Zone Requirements For Subcal i ber Tank Gunnery

Devi ces
X at 10 degrees
Cal i ber Devi ce A B (178 mls) or less
. 22LR DVC- D17- 53, 100m - - 1,075m
.22 cal inbore
5.56mmrifle DVC-D17- 87, 100m - - 2, 250m
Br ewst er
7.62 Coax MG DVC- D17- 87, 100m -- 3,100m
Br ewst er
(singl e-shot)
Cal .50MG DVC- D17- 88 100m -- 4,050m
Tel fare
(singl e-shot)
Cal .50Spotter 90mm i n-bore 100m -- 3, 600m
Round
105mm i n- bore 100m - - 3, 600m
20 HE- | - T Riley in-bore 300m 400m 4,438m

Surface danger zones will be constructed as shown in figure 6-1 using the
above di mensions for single-shot firing at 178 nils or |ess super-elevation
When coaxi al or vehicl e-nounted nachi ne guns are fired in the autonmatic node,
t he di mensi ons shown in table 6-1 will be used.
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Chapter 13
Aerial Gunnery

13-1. Safety neasures for firing exercise
This chapter provides for the safe firing of
guns, rockets, and nissiles fromArny rotary-
wing aircraft. The provisions of this
chapter apply to Marine Corps rotary-w ng
aircraft weapon systens when other US Navy/
Mari ne Corps or local range area regul ations
are not applicable. The follow ng genera
standards will be included in the planning
for firing exercises.

a. Qualified instructor pilots (IP) or
unit trainers having i medi ate access to
positive control of the aircraft and weapons
system being fired will acconpany pilots and
gunners who are not qualified and current in
both the aircraft and the weapon system
Unit trainers may only be used when fully
qualified I Ps are not avail able and del ay of
training woul d adversely affect unit
training/readiness. In all cases, fina
qualification check rides will be
adm nistered by fully qualified IP or
standardi zation instructor pilot (SIP).

b. Pilots and gunners are qualified when
t hey have- -

(1) Successfully conpleted an
approved qualification course or
qualification or transition training in
accordance with the applicable Aircrew
Training Manual in the aircraft and weapon
system being fired.

(2) Denonstrated flight and weapon
proficiency to a designated IP in the
applicable aircraft and weapon system

c. Pilots and gunners will be famliar
with the inpact area, firing limts, danger
zones, and safety regul ations for each firing
range.

d. The O Cwll be responsible for-

(1) Al aspects of safety in the
firing unit and on the assigned firing range.

The O C will appoint assistants. They my
include, but are not linmted to, the RCO
avi ation safety officer (ASO, RSO IP, and

the radio controller.

(2) Insuring that the firing
aircraft are properly located within the
surface danger zone, correctly oriented in
the target direction and safe to fire. \Wen
firing is conducted in such a manner or in
areas where the O C cannot supervise the
firing fromthe ground, then the O C, or
assistant, should be airborne in a contro
aircraft. Wen the firing is conducted with
a scout aircraft, it nmay be used to verify
that the firing aircraft is properly oriented
and safe to fire.

e. Conmmuni cations will be maintained at
all tines between the aircraft, the OC, and
the RCO at the firing range. Firing will be
suspended i medi ately on | oss of
conmmuni cat i ons.

f. The airspace routing to be used by
arned aircraft flying fromthe anmmunition
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loading site to the firing range, the range
flight pattern, and return route to the
| oading site will be plotted on a map or

chart. The course will be carefully sel ected
so that accidental firing at any point on the
course will present minimal risk to life and
property.

g. Commanders will insure that all crash
rescue personnel will be know edgeabl e of the
safety precautions to be used around arned
aircraft and the danger of novement in inpact
ar eas.
13-2. Range requirenents
For firing from hover, a surface danger zone
wi || be superinposed over the gun-target |ine
at each firing point. For firing on a running
fire course, surface danger zones wll be
superinposed over each antici pated gun-target
line along the course. These surface danger
zones will begin at the safe armline and
nove al ong the course to each antici pated
firing point.

a. A range may contain several different
hover firing points or a running fire course
where multiple aircraft can fire at the sane
tinme. The resultant surface danger zone will
not be a single conical shaped form but wll
be irregular since it will be formed froma
nunmber of individual surface danger zones.
When multiple aircraft are firing at the sane
time, controls will be established to insure
that one aircraft will not enter the surface
danger zone of another firing aircraft.

b. Facilities, materiel, and personne
will not be located in the surface danger
zone during firing unless positive protection
is provided froma direct hit of the weapon
being fired. Personnel will not be pernitted
in the surface danger zone when firing shaped
charges or fragnmenting HE sub-nunition
war heads.

c. Aircraft weapons will be | oaded or
unl oaded in an approved area. The area wll
provi de a surface danger zone forward of the
weapon or where the hazards of accidenta
firing can be contained (by inmpacting into a
natural or manmade barrier). The master arm
switch must be placed in the safe position
before | eaving the surface danger zone.
Pronptly Il anding the aircraft after each
firing phase or mission, the engines will be
shut down, the aircraft statically grounded,
and the weapon systenis switches turned off.
The weapons will then be inspected for any
remai ni ng ammunition. Comencing with the
out er nost weapons, each weapon will be
i nspected and cl eared of anmmunition at the
end of the firing.

d. During firing training, shutting down
the aircraft engine nay not be realistic or
possi bl e. Wen training requirenments
di ctate, conmanders (battalion, squadron, or
hi gher) may aut horize | oadi ng and unl oadi ng
of
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amunition fromaircraft while the engines
are running. This will be done if--

(1) Al personnel have been briefed
on the increased risk before the operation

(2) Necessary procedures and
precauti ons have been established to prevent
accidental firing of weapon systenms or injury
to personnel

13-3. Firing requirenents

a. Wen firing is being conducted by
pil ots and gunners not qualified and current
in both the aircraft and the weapon system
ground markings are required for--

(1) The aircraft firing positions.
Range limts.
Armng/start fir
Di sarnif cease fir
No-fly line.
Right and left limts of fire.
The target area.

b. Wen firing is done by qualified and
current pilots and gunners, ground markings
re required for the firing position and the
cease-fire line only. Additional ground
mar ki ngs may be used at the discretion of the
commandi ng officer or the AC.

c. Before the start of firing, the
aircraft crewwll be informed of the
| ocation of the firing position, the range
limts, start line, cease-fire line, right
and left linmts of fire, and the target and
energency range | andi ng area.

d. Al ground markings will be visible
both day and night fromthe firing contro
and scout aircraft. Unless night vision
devi ces are used, targets must be illum nated
at night by either artificial or natura
(moon) light sufficient for positive target
i dentification.

e. Weapon systens firing circuits will
be checked in accordance with the appropriate
aircraft "-10" series manual before each
firing phase and prior to |oading of
ammuni ti on. External weapon circuit checks
will not be performed once the amunition is
| oaded on board the aircraft.

f. If the weapon mal functions, possible
cook-of f, or energencies involving the weapon
system the pilot will proceed to one of the
foll owi ng areas--

(1) A predesignated approved range
| andi ng area that provides a surface danger
zone in front of the weapon

(2) A natural or nanmade barrier to
safely contain an accidental functioning of
t he weapon.

g. If an aircraft malfunctions, with
weapon system | oaded, the pilot will proceed
to a presel ected approved | andi ng area
comrensurate with the type of mal function
The crew will insure all personnel remain
clear of the aircraft until qualified
personnel have unl oaded the weapon system

e |ine.
e line

T e T T T
~NOoOUIThWN
—

13-4. Aerial gunnery

Thi s paragraph provides for the safe firing
of the 7.62 machi negun, .50 cali ber

machi negun, 20nmm cannon, 30nmm cannon, and
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40nmm gr enade | auncher from Arny rotary-w ng
aircraft.

a. Use table 13-1 and figure 13-1 as the
basis for establishing the surface danger
zone.

b. Areas A and B, in accordance with
table 13-1, are required if the projectile
has an expl osive warhead. |[If not, these
areas may be del et ed.

c. For door gunnery ranges, the val ues
for distance X are the sane. Student firing
of door gunnery exercises will be supervised
by weapon-system qualified personnel
appointed by the O C.

d. Mxinumaltitude when firing will not
exceed 2000 feet above ground |evel (AGQ).
The el evation of the weapon systens will be 5
degrees or | ess when neasured in reference to
the horizontal plane.

e. The target area is determ ned by the
right and left limts of fire. It may begin
at any point providing that the mninum safe
sl ant-range di stance for the weapon being
fired is maintained fromaircraft to point of
i mpact. The target area will end at a
di stance equivalent to two-thirds of distance
X, which is to be nmeasured fromthe cease
fireline to the end of the target area.

13-5. Aerial rocketry

Thi s paragraph provides for the safe firing
of the 2.75-inch folding fin aerial rocket

(FFAR) weapon system from Arny rotary-w ng

aircraft for hover and running fire.

a. Use table 13-2 and figures 13-2 and
13-3 as the basis for establishing the
surface danger zone.

b. Al projectiles nust
t he desi gnated inpact area.

c. The target area is determ ned by the
right and left limts of fire. It may begin
at any point beyond the start-fire line
provi ded the nmi ni mum safe sl ant-range
di stance for the weapon being fired is
mai ntai ned fromthe aircraft to the point of
i mpact. The distance fromthe far edge of
the target area to the near edge of Area B
will be at |east 2000 neters for all firing.

d. The mni mum di stance fromthe cease-
fire line or disarmline to the near edge of
Area B will be distance X

e. The effects of air density and w nd
may alter the trajectory of a rocket and
cause range and defl ection errors. Troop
trai ning operations being conducted in
conjunction with aerial rocket firing should
be suspended if w nds or gusts exceed 30
knot s.

f. The procedures for grounding,
| oadi ng, and unl oadi ng of rockets are in the
appropriate launcher technical manuals.

g. Values in table 13-2 may be used for
ground-to ground firing on |aunch platfornmns
other than aircraft (e.g., trucks, jeeps,
arnored personnel carrier).

h. The surface danger zone is depicted
for a point firing only. For firing from
vari ous points or a running

impact within
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fire course, a surface danger zone nust be
superi nposed at each possi bl e point of |aunch
at each intended target.

13-6. Aerial mssilery

a. Safe firing of the TOWantitank
guided mssile systemfromArny rotary w ng-
aircraft.

(1) The surface danger areas for the
TOW i ssile subsystem are depicted in figure
13-4 and table 13-3. The surface danger zone
is to be used for all airborne firings from
US Arny helicopters. Since there is no
provi sion for command destruct by a safety
of ficer, the surface danger zone is based on
the maxi num ballistic range of the mssile.

(2) The surface danger zone consists
of the target maneuver area, inpact area, and
Areas A B, and F. The entire surface danger
zone wWill be cleared of all personnel, except
those directly associated with the firing
before a missile is fired. The TONm ssile
will not be fired at manned target vehicles.

(3) The target maneuver area is
established by extending lines fromthe
| aunch point 8 degrees each side of the line
of fire. |If the target is stationary, the
target maneuver area may be elim nated.

(4) The inpact area is established
by extending lines fromthe | aunch point, 38
degrees each side of the line of fire. The
i npact area is adequate to contain the bl ast
pressures and | aunch notor debris under
normal conditions.

(5) Area Fis the area in a
semcircle inmmediately to the rear of the
launcher. It is expected to contain the
bl ast pressures and | aunch notor debris of a
normal functioning notor.

(6) _ The TOWnNissile should not be
fired fromany range position that will allow
the guidance wires to contact electrica
power |ines.

(7) After each firing mssion, the
range will be cleared as much as possi bl e of
all guidance wires that would present a
hazard to helicopters

(8) The surface danger zone is
depicted for a point firing only. For firing
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fromvarious points or a running fire course,
a surface danger zone must be superinposed at
each possible point of |launch at each

i ntended target.

b. Safe firing of the SS-11 anti-tank
guided mssile (ATGWM froma UH 1B/ C M
rotary-wing aircraft.

(1) The surface danger zone shown in
figure 13-5 represents the safety boundaries
for controlled range firing of the SS-11 (M
22) ATGM system nounted on the UH 1B/ C M
rotary-wing aircraft.

(2) An RSO should be positioned at a
safe vantage point. The RSO should naintain
constant comruni cation with the gunner in the
hel i copter.

(3) Range markers visible to the
firing aircraft should be set at the | aunch
poi nt and on both sides of the line of fire
as noted in figure 13-5.

(4) The gunner will fire only after
cl earance fromthe O C or the RCO

(5) The entire surface danger zone
will be cleared of all personnel before
firing the mssile.

(6) If a mssile equipped with a
hi gh expl osive warhead fails to detonate on
i mpact, the fuze is, in all probability,
armed and the missile is extrenely dangerous.
Under these conditions, the mssile nust not
be noved. The slightest novement coul d cause
the warhead to detonate. The nmissile should
be destroyed in place by qualified EOD
per sonnel

(7) The SS-11 (M 22) wire guided
m ssile should not be fired fromany range
position that will allow the gui dance wres
to contact electrical power lines either
during normal trajectory or as a result of
erratic trajectory that may be caused by
mal f uncti ons.

(8) The surface danger zone is
depicted for a point firing only. For fire
fromvarious points or a running fire course,
a surface danger zone must be superinposed at
each possible point of launch at each
i ntended target.
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TABLE 13- 1.

LEFT LIMIT OF FIRE

w-r

FIRING LANE

25"

FIRING POINT

HOLDING AREA

15 October 1983
RIGHT LIMIT OF FIRE
DISPERSION AREA
RICOCHET AREA
AREA B *
TARGET LiMIT
r 3
X
AREA A
& N
CEASE FIRE LINE
DISARM LINE
START_FIRE_LINE
L SAFE ARM LINE
§0°
MANEUVER AREA
NOT T0 SCALE

Figure 13-1. Surface danger zons for firing aerial guns at ground targets

Surface danger zone di nensions for Aerial
to be used for firing aircraft nounted weapon systens.

not exceed 2000 feet AGL when the foll owi ng distances are used.
given are for stowed or flex node firing and door gunnery firing.

di rensions are in neters.

Weapon

7.62 nmachi ne gun
Cal .
20mm syst ens

30mm Systens . . .
40mm system (gr enad

13-4

e)

50 Machi ne Gun (M2

Cartridge .

A B
NR NR
NR NR
165m 165m
165m 165m
165m 165m

Gunnery. This table is
Maxi mum al titude wl|l

Di nensi ons
Al |

3200m
5100m
4600m
3300m
2100m
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Table 13-2. Surtace Danger Zone Dimensions For Aerial Fired Rockets

Hover at altitude less than 10 meters AGL

Angle of launch' & B %3 Angle of launch' A B %3
in degrees in degrees
A 300m 300m  3000m 18 300m 300m 6900m
6 300m 300m  3000m 20 300m 300m 7100m
8 300m  300m  4600m 22 2 300m 300m 7400m
10 300m 300m 5200m 242 300m 300m 7600m
12 300m 300m 5800m 26 2 300m 300m 7800m
14 300m 300m 6200m 28 2 300m 300m 8000m
16 300m 300m 6600m 30 300m 300m 8200m
Hover at altitude greater than 10 meters AGL
Angle of launchl A B X3 Angle of launch1 A B X3
in degrees in degrees
0 300m 300m  3000m 16 300m 300m 7100m
2 300m  300m  3000m 18 300m 300m 7300m
4 300m 300m  3600m 20 300m 300m 7500m
6 300m 300m  5000m 22 300m 300m 7700m
8 300m  300m  5600m 24 300m 300m 7900m
10 300m 300m 6100m 26 300m 300m 8000m
12 300m 300m 6500m 28 300m 300m 8300m
14 300m 300m 6800m 30 300m 300m 8500m
Ruaning fire at 90 knots
Angle of launchl A B X3 Angle of launch1 A B X3
in degrees in degrees
2 300m 300m 3700m 18 300m 300m 7600m
4 300m 300m  4600m 20 300m 300m 7800m
6 300m 300m 5300m 22 300m 300m 8000m
8 300m 300m 5900m 24 300m 300m 8200m
10 300m 300m 6400m 26 300m 300m 8300m
12 300m 300m 6800m 28 300m 300m 8400m
14 300m 300m  7100m 30 300m 300m 8500m
16 300m 300m  7400m 32 300m 300m 8700m

Angle of launch release is computed as follows:
Launcher QE in Mils + Aircraft pitch in Degrees = Launch Angle in Degrees
17.7
Examples: 123 mils + A
17.7 o o
7°  + -4° = 3° angle of launch
103 mils + 2° =
UL e
6 + 27 = 8" angle of launch
Maximum launcher QE shall not exceed 160 mils.

1. Angle of launcher at |aunch release relative to the hori zontal plane.
2. This angle of launch not recormended at a hover bel ow 20 feet AG.

3. Maximumrange of 2.75 rocket with MK40 notor is 9,000 nmet ers.

Maxi mum range with MK66 notor is 12,000 neters. 3,000 neters is the

m ni mum di stance to be used for di stance X
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LINE OF FIRE
LEFT LIMIT OF FIRE

DISPERSION AREA

RIGHT LIMIT OF FIRE
DISPERSION AREA
AREA B

!

TARGET LIMIT
2000m_MINIMUM

RICOCHET AREA

NUM
X (3000m MININUM) 2/3x (APPROXIMATELY

AREA A AREA A

CEASE FIRE LINE
DISARM LINE

—Y___ FIRING LANE
2

STARY FIRE LINE
o SAFE ARM LINE

FIRING POINT

HOLDING AREA MANEUVER ARER

NOT TO SCALE

Normal vertical danger zone with the paranmeter of Table 13-2 is 5000 feet AG.

The length and width of the firing ane will be determ ned by the O C, m ninmm
reconmended wi dth is 50 METERS.
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.

Figure 13-3. Rear blast ares for hover firing and loading of aeriel rockets
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CENTER LINE OF FIRE
Iy

MI}ET
MANGUVER

LAUNCH POINT

\lREA F

RADIUS C
NOT TO SCMLE
Figure 13-4. Surface danger zone TOW missile/asrial firing

Table 13-3. Aerial TOWm ssile surface danger area di nmensions in
accordance with Helicopter Flight Paraneters

Ai rspeed (knots) Hover Hover-50 100 100 150
Al titude (feet) 0- 50 50- 100 50- 100 500 1000
Di stance X (meters) 4500 4700 4900 5100 5400
Radi us C (neters) 100 200 200 200 200
Area A (neters) 750 750 750 750 750
Area B (neters) 750 750 750 750 750
1. Areas A and B may be reduced to 100 neters for practice mssiles with
i nert war heads.
2. Surface Danger Zone applies to both standard TONM ssile and extended
range TOWM ssile. No increase in dinmensions i s necessary for extended

range TON M ssil e.
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DIRECTION] OF FIRE

i Ny
I
!
|
i
1
|
|
6750 METERS
i LEFT AZIMUTH
f LIMIT MARKER
i 6000 METERS
f
i
i
|
i 500 METERS—
: F\\
} e
; 500 METERS _
i >
|
I
g 2 -
500 METERS
L 4
y 3
520 METERS AREA F

-
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RIGHY AZIMUTH
LIMIT MARNER

Figure 13-5. Surface danger zone for asrisl tiring of the SS-11 ATGM at ground targets from helicopter in forward flight
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Chapter 14
Ai r Def ense Weapons

14-1. Safety nmeasures for air defense

aut omati ¢ weapons

Thi s chapter covers air defense automatic
weapons in their use against aerial targets
(fig 14-1) and in a ground support role (fig
14-2). \Wen used for ground support, also
conply with chapter 16 and the specifications
in figure 14-2

a. Do not locate troops within the
surface danger zone while firing at aeria
targets.

b. Permt firing at targets towed by
manned aircraft under the follow ng
provi si ons:

(1) Do not allowthe towing aircraft
in the airspace above the surface danger zone
unl ess the weapon has been nechanically
di senabled to fire.

(2) Limt this training technique to
the VULCAN 20mm gun, the MA2 twi n 40mm gun
and the Mb5, quad 50 nmchi negun.

(3) Prohibit radar tracking and gun
control in azinuth and el evati on.

c. Provide m ni mum over head cover
15) for personnel required to be in the
surface danger zone at points other than at
the battery positions.

d. Base the surface danger zone on the
full projectile trajectory to ground.
Reduction of the surface danger zone is not
permitted for self-destruction of amunition
or function of amunition on the aeria
target.

e. The dinensions of the inpact area
depend on the nature of planned firing. The
i npact area will not be smaller than the 5-
degree di spersion area beyond each side of
the right and left Iimt of fire. The
m ni mum di nensi ons of the inpact area based
on standard conditions. No provision is nmade
for errors caused by non-standard conditions
or gross errors in laying the weapons.

f. The surface danger zone (fig 14-1)
does not provide for inpacts caused by | oss
of target missile control or erratic flight
of a damaged target nissile.

g. The using unit will designate an RSO
to insure conpliance with all safety
regul ati ons.

(FM 5-

14-2. Conduct of firing

a. Do not fire target courses
(registration or firing of check rounds)
during troop denonstrations or any tinme when
spectators are present. This restriction
applies only to registration firing.

b. Insure all weapons firing at aeria
targets are on a single firing line at
predesignated firing positions with field of
fire, troop location, and range limtations.
Also insure they are properly identified and
mar ked with visible indicators.

14-1
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c. Fire only one course at one time
within the surface danger zone established
for the weapon.

d. Do not exceed 65 degree quadrant
el evation during any firing.

e. Al personnel, except those on the
firing weapon, the O C, and safety personne

will remain behind the firing Iine. Mve all
vehi cl es, except firing units on the firing
line, to a designated area at | east 65 neters

behind the firing |ine.

f. The surface danger zone for firing at
aerial targets is shown in table 14-1 and
figure 14-1.

g. Insure distance X (figure 14-1) is at
| east the maxi mum range at which the weapon
will be fired or the range corresponding to a
guadr ant el evation of 15 degrees when the
el evation of fire is 15 degrees or |ess.

h. Stake the limts of fire for each
weapon on an established firing line. The
assigned RSO w Il insure that no firing is
conducted outside these limts.

i. \Wien the 20nmm ML63 VULCAN systemis
used i n ground support exercises, observe the
safety requirenents bel ow

(1) Fire only target practice or
practice with tracer rounds.

(2) Assenmble the armsafe switch to
t he arm ng connector in the distribution box.
Control all firing by external operator

(3) Fire frompresel ected positions
with vehicle in halted position and troops on
the same line or to the rear of the weapon at
all tinmes.

(4) During live-fire exercise
travel, place the weapon at maxi mum el evati on
and remain in this position until the vehicle
is halted and ready to fire from desi gnat ed

tar get

positions. During travel, other than an
exerci se, place the weapon in travel |ock
posi tion, disconnect the arm ng connector or

armsafe switch, and cl ear the weapon.

(5) Insure elevation and traverse
[imt switches are operable and properly
adjusted at all times. Firing nmust be within
controlled limts.

14-3. Target nissiles

a. Determne flight patterns and
perti nent data on new target mssiles before
flight.

b. Launch targets in a direction | eading
away from roads, highways, and railways in
the immediate vicinity. Do not fly targets
cl oser than 500 meters horizontal distance
frompublic traffic routes (public street,
road, hi ghway, navi gable stream or passenger
railroad).

c. Fly normally only during daylight
hours. If flights are conducted between
sunset and sunrise, anticollision lights
(Gimes lights) and red and green navi gation
lights are required. Locate properly al
lights in accordance



AR 385-63
MCO P3570. 1A

with standard aircraft |ighting requirenments.
| mredi ate recovery of the aerial target will
begin if any lights fail after |aunch

d. Establish a warning systemto warn
personnel if target control is |ost.

e. Contain all aerial target flights
within the restricted airspace assigned to
the installation. Coordinate exceptions with

the Federal Aviation Adnministration at |east
90 days in advance.

f. Require radar surveillance of
restricted airspace used for aerial target

flights. Exceptions to this requirenent are
permitted only when aerial targets are flown
within sight of the target controller. In
this case, post a mnimmof two air
observers, provided with a neans of

15 Cctober 1983

conmmuni cating directly with the target
controller, to observe for manned aircraft
penetration of the airspace.

g. For the ballistic aerial target
system follow the safety and surface danger
zone requirenents in chapter 5.

h. \When target control is lost, the
controller will imrediately report the |oss
to the O C and RSO The air guards will note
the last position of the target mssile.
Dependi ng on the | ocation of the |ast
position of the target mssile, notify
agenci es having control of the surface or
i ncl uded ground inpact area. The RSO wil |
notify the agency responsi ble for control of
forest fires and will institute recovery
procedures.

Table 14-1 Antisircraft wespons

(See fig 14-1)
Oimensions of areas In meters
Caliber A B c* Distance X

Smallarms. ............. 100 100 100 See table 6-1
20mmguns . .........es 300 400 600 5000m?
ommguns ............ 300 400 600 4100m
4Ommouns ............. 300 400 600 9800m

Notes:

1. This aerial target di when p: at the firing posi-

tion are unprotected.

Xwillbei

2. When firing the 20mm, M139 sy  di

14-2

d 1o 5800m.
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AELD OF FIRE
TO BE DETERMINED FOR
EACH LOCAL SITUATION

DISTARCE X —————————— 2t

LinE OF FIRE

Figure 14-1. Surface danger zone for alr defense weapons (See tables 8-1 and 14-1 for weapons firing at serial targets.)
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Figure 14-2. Suriace danger zone for air defense weapona tiring at ground targets In a ground support role
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Chapter 15
Fl amet hr ower s

15-1. Firing restrictions

a. Before using flanethrowers, al
possi bl e precautions will be taken to prevent
personnel injury and property damage. The O C
is responsible for enforcing the rules in T™M
3-1040-204- 14 and TM 3-1040-209-12. The OC
will also--

(1) Assign an experienced coach to
each trainee for initial training and
i ndoctrination firing.

(2) Famliarize personnel with the
operation of the equipnent they are to
handl e.

(3) Cdear the practice range of
vegetati on and ot her conbustible or flammabl e
mat eri al

(4) Prohibit the firing of
unt hi ckened fuel into a head wind of nore
than 5 niles per hour. Also prohibit the
firing of flanethrowers against sharp rising
terrain or obstacles (such as trees or
bui | di ngs) nearer than 15 neters from
spectators and 6 neters fromfirer

(5) Have qualified nedical personne
and an energency vehicl e containing proper
first aid equipnment for burns at the firing

site. Cease firing when an accident occurs,
or until the energency vehicle | eaves the
vicinity.

(6) Provide adequate firefighting
equi prent to prevent |oss or damage to
property and injury to personnel caused by
fires ignited by the flame. During initial
training, two 10-pound, CO (2) fire
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extingui shers will be manned and positioned
10 meters to the rear or flank of the
fl anet hrowers during firing.

(7) Conply with all applicable
provi sions of AR 700-68 on the use of fuel
and pressure.

(8) Allowonly the instructor,
coach, or assistant operator to enter the
surface danger zone during firing.

(9) Prohibit the use of oxygen or
ot her flammabl e gases to charge pressure
tanks or containers of flamethrowers.

(10) Prohibit the firing of
nmechani zed and portable flamethrowers that
are leaking fuel. \When fuel is expended,
remai ning pressure in the fuel tanks of the
flanmethrower will be depressurized wi thout
ignition. This will be done by bl owi ng down
the remai ning pressure on the flanethrower
range away fromany fire or fuel burning on
t he ground.

b. The maxi mum weapon depressi on during
firing will not be nore than 20 degrees bel ow
hori zont al

c. "No Snoking" signs will be
prominently posted in the areas where fuel is
bei ng nmi xed and fl amethrowers are being
serviced or charged.

15-2. Surface danger zone

a. Zones for portable flanethrowers are
100 neters long with Areas A and B 50 neters
each (fig 15-1).

b. Zones for mechani zed fl anet hrowers
are 275 neters long with Area A 50 neters and
Area B 100 meters (fig 15-1).
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Figure 15-1. Surface danger zone for firing portable or mechanized Hamethrower
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Chapter 16
Li ve Fire Exercises

16-1. Safety during live fire exercises

a. This chapter prescribes policies and
procedures to be used during live fire
exercises. Live fire phases of training
exerci ses nmust be conducted w th maxi mum
realismand safety. Every effort will be nade
to insure safety linitations and range
configuration do not require soldiers to use
conmbat firing techniques that would not be
used in actual conbat. |If safety or terrain
limtations do require sonme unrealistic
actions to be taken, the soldiers should be
briefed, in detail, on why certain
"artificial" actions are required and what
the unit would do if confronted with a
simlar situation in conbat.

b. When maneuver forces use live fire
fromorgani c or external sources, they are
taking part in alive fire exercise. CALFEX
is two or nore conbat arns taking part in a
live fire exercise, or when close air support
is provided to a maneuvering force. This
chapter pernmits troops on foot, and in conbat
vehi cl es to maneuver through tenporary i npact
areas when the provisions of paragraph 2-5d
have been net. Air and ground weapons can be
used in accordance with current doctrine in
conbi ned arns exerci ses unless specifically
prohibited fromuse by this regulation or by
other separate directives.

c. CALFEX provides an opportunity for
commanders to plan, execute, and contro
tactical maneuvers in a realistic environnent
that incorporates organic and supporting
fire. Prevention of accidents and injuries
will be a primary concern in all live fire
exerci ses due to the inherent conplexity of
fire and maneuver exercises and the need for
coordi nati on anong participating and
supporting units.

d. dose coordination between the joint
participants in a live fire exercise will be
done through the devel opment of realistic
fire, maneuver, and safety plans.

16-2. Information for conmanders

a. Training to permt highly realistic
maneuvers and live fire exercises involves
specific personnel safety requirenents.
Installation comanders will publish range
regul ations (SOPs) that apply only to their
installations. SOPs will define safety
requi renents to support live fire training
exercises. Directives devel oped for a
particul ar |location are not authorized for
use at a different location

b. Conmanders whose units participate in
live fire exercises are responsible for the
safety of their troops. Specifically, they
will--

(1) Conply with this regulation

(2) Conply with local range
regul ati ons and policies.

(3) Train subordi nate commanders,
unit | eaders and safety, and controller
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personnel to famliarize themwth this
regul ation, training, installation range
regul ati ons, and safety procedures before
conducting live fire exercises.

(4) Develop a coordinated and
detailed plan with range control.

(5) Appoint a field grade officer to
act as OC of a battalion or larger size
conbined arns live fire exercise.

(6) Provide for safety checks of
each weapon system before firing live
amuni tion.

(7) WMake certain that all individua
gunners who will take part in live fire
exerci ses have fired and passed a
qualification course for the crewserved
weapon assigned to them Al personnel who
will fire a weapon in the exercise will have
fired, as a mnimnum a famliarization course
wi th that weapon.

(8) Oient participants on the
capabilities of the weapons used by other
conponents in the CALFEX

16-3. Exercise planning
a. Arny Training and Eval uati on Prograns
(ART-EPs), how to fight manual s, appropriate
field manuals, and this regulation will be
used in exercise planning. Live fire
exerci ses nmust be conducted in accordance
with accepted doctrine and safety
requirenents.
b. Detailed witten plans will be
devel oped between range control and the unit
aOcC and will include--
(1) A detailed plan of
fire support.
(2) A list of weapons, amunition,
pyrotechni ¢ or snokes, and chenicals to be
used.

maneuver and

(3) Unit control
means of comuni cati on.

(4) Terrain features and facilities
required.

c. Inpact distance and limits of advance

are as follows:

(1) The distance to which
unprotected troops can safely nove near the
i npact area (i.e., Areas A, B, and Q) is
i ndicated in the chapter on each weapon or
weapons system

(2) To determ ne how cl ose
unprot ected troops may maneuver to the target
area, an inpact area and a surface danger
zone nust be established for each target area
used. Surface danger zones must be conputed
and i ssued to | eaders and safety personne
before starting the exercise. Wen severa
types of weapons are being fired into one
target area, the combined total surface
danger zone will govern. These restrictions
normal Iy shoul d not preclude unit conmanders
fromselecting tactically sound supporting
weapons positions for their schene of
maneuver, provided the positions and
directions

nmeasur es, including
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of fire do not exceed the tota
avai l abl e for the exercise. Leaders and

saf ety personnel will be shown the physica
limts of the surface danger zone by ground
survey.

(3) The short limt of the inpact
area may be noved in the direction of the
target area by definite prearrangenment to
pernmt forward novenent of troops.

(4) Denolitions may be used during
live fire exercises according to chapter 18.

(5) Selection of weapon positions
will be the responsibility of unit |eaders
taking part in the exercise.

(6) Selection of terrain over which
live fire exercises are to be conducted wil |
nmostly determne realismof the exercise.
Terrain configuration should be used to
enhance safety features when terrain is being
selected for live fire exercises involving
overhead, flanking fire, or both.

range area

16-4. Firing precautions

a. Only the installation comrander (or
designated representative) can authorize
overhead fire.

b. The only weapons authorized for
overhead fire over unprotected troops are:

(1) Al artillery cannon firing
indirect fire. See chapter 11 for safety
precautions.

(2) Machineguns (5.56mm 7.62nm . 30
and .50 caliber) on ground tripods or vehicle
mounts (ring nmounts excluded) firing froma
stationary position.

c. Only anmunition approved for overhead
fire will be used. (See chap 3.)

d. Overhead fire with any weapon may be
aut hori zed over protected troops, provided
the troops have positive protection fromthe
muni tions being fired. (Protected troops are
di scussed in chap 11 and FM 5-15.)

e. Al firing of indirect fire weapons
will be frompositions in which the site to
mask al | ows engagenment of the targets nearest
to the forward line of troops. Selection of
firing positions, direction of fire, and fal
of shot nust prevent the projectiles fromthe
weapon position to a point forward of
unprotected troops. The forward point is
defined as the bursting radius of the round,
pl us 12 probable errors.

f. Al firing of direct fire weapons
will be frompositions that provide an
unobstructed field of fire. Selection of
firing positions and direction of fire nust
prevent projectiles fromstriking any
obstructions or projections, natural or
manmade (trees, brush, hills, buildings,

t el ephone or electric power poles). These
coul d cause or contribute to a deflected
projectile or ricochet between direct fire
weapon firing positions and the troops over
which the fire is to be delivered.

g. Overhead fire with machi neguns in
live-fire exercises will be as foll ows:

(1) Bullets will not be pernmitted to
i mpact between the firing position and the
rear of the line of unprotected troops. Al
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i mpacts should be a mninmum of 30 neters
beyond the forward |ine of unprotected
troops.

(2) Positive stops nust be used to
prevent crossfire and depression of the
nmuzzle during firing.

(3) A minimumclearance or safety
limt must be established using the
gui del ines for overhead fire in FM 23-65 and
FM 23- 67.

(4) Rate of fire will not exceed 70
rounds per mnute for the M0 machi negun and
not nmore than 40 rounds per minute for the
.50 cal i ber machi negun.

(5) Weapons will be test fired
before delivery of overhead fire to verify
ef fectiveness of the positive traverse and
depr essi on stops.

h. In addition to g above, the follow ng
precautions will apply to overhead fire with
machi neguns for a confidence infiltration
cour se.

(1) Firing will be from approved
pl atforms as described in FM 21-75.

(2) The nounts and weapons will be
i nspected by qualified field maintenance
per sonnel before being declared safe to
deliver overhead fire.

(3) A mninmumclearance of 5 neters
over the heads of troops or the highest
obstruction within the field of fire will be
mai ntai ned. M ni mum cl earance is the
di stance between the | owest shot in the
di spersion pattern (as determ ned by the test
firing) and the bodies of individuals in
erect positions on the highest point of
ground, | og, or other obstacle over which
troops nust travel, or heights of barbed wire
strands or posts on the course, whichever is
hi gher.

i. \When conducting overhead fire with
machi neguns in live fire exercises, selection
of firing positions and direction of fire
nmust prevent the projectiles fromstriking
trees or any other obstacles |ocated between
the weapon and to the rear of the forward
line of unprotected troops. Also, the
projectiles cannot inpact |ess than 30 neters
beyond the forward |ine of unprotected
troops.

j. The follow ng weapons or anmunition
will not be fired over the heads of
unprotected troops.

(1) Al hand-held, shoulder-fired
(except sniper weapons), or flex-nmounted
weapons. (Fl ex-nounted weapons systens are
those that pernmit firing through a part of an
arc or a conplete arc and do not have
positive stops provided to linit elevation
depression, and traverse of weapon during

firing.)
(2) Al recoilless rifles.
(3) Al rockets and gui ded nissiles.
(4) Al nortars.

(5) 20mMm 25mm 30mm and 40mMm
weapons syst ens.

(6) Al weapons firing
anti personnel -type (beehive) cartridges.

(7) 90mm 105mm and 120m tank guns.
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(8) Sinulators and ML25 and ML27
series ground illum nation signals.

k. The firing of any weapon over
unprotected troops froma noving vehicle or
aircraft is prohibited.

I. Al weapons may be used to provide
flanking fire. However, the safety
precautions for delivery of flanking fire for
each weapon described in this regulation
pertaining to the particul ar weapon or
weapons system nust be enforced.

(1) Cannon and nortar flanking fire
must not inpact any closer to unprotected
troops than the fragnentation radi us (Area A)
prescribed for each weapon.

(2) Small arns (5.56mm 7.62mm . 30
and .50 caliber) ground-munted or vehicle-
nmount ed machi neguns may be fired at | ow
angl es of elevation (near the flank of an
i ndi vidual or unit). However, there nust be
an angle of 15 degrees (267 mls) or nore
between the limt of fire and the near flank
of the closest individual or unit and al
i npacts are beyond the individual or unit.
Traversing and depression stops will be
provi ded on machi neguns to maintain the
required angl e and di stance between the |ine
of fire and the near flank of an individua
or unit.

(3) Positive means will be used to
permit the firing unit to know the | ocation
of the maneuver units while fire support is
bei ng provided to nmake certain no unprotected
personnel are within the sector of fire. The
route and | ocation of maneuver units and the
| ocation of those weapons providing
supporting fire will be described in detai
usi ng recogni zable natural terrain features,
manmade terrain features, or other type
features

16-5. Fire contro
The unit conmander
on fire control measures.
conditions nust be net:
a. The ammunition in (1) through (4)
bel ow may be authorized for use in live fire
exercises only when it is fired into
desi gnat ed (dedi cated) inmpact areas through
whi ch troops are not pernmitted to maneuver:
(1) 40nm hi gh expl osi ves (HE)
(2) 66nmm LAW ( HE)
(3) Hand grenades (HE)
(4) Inproved conventiona

makes the final decisions
The foll ow ng

muni ti ons

b. Safety requirenments for the use of
all weapons systens will be as stated in the
applicabl e chapter of this regulation (e.qg.
use of artillery weapons will be according to
chap 11).

c. Fire coordination control neasures
must be understood by maneuvering el ements
and those el ements providing supporting fire.

d. Final coordination |ines nust be
identified to both the naneuvering el enents
and to el enents providing supporting fire.
These lines will be identifiable on the
ground as natural terrain features (such as a
stream i ne), manmade features (such as a
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road), or other type features (such as
engi neering tape).

e. Weapons used in live fire exercises
will be controlled so that Areas A, B, C, or
E of the surface danger zone for each weapon
do not overlap areas in which unprotected
troops will maneuver.

f. Wen there are appreciable
di fferences in the mni num safe di stances for
the several air and ground weapons to be
enployed in the live fire exercise, separate
targets shoul d be established for each type
of weapon to permit target engagenent at the
m ni mum saf e di st ance.

g. An RSO (NCO will directly supervise
and control the throwi ng of fragnmentation
grenades. The foll ow ng procedures apply:

(1) Hand fragnentation grenades can
be thrown during live fire exercises, but the
fragnentation characteristics of the grenades
nmust be consi dered and appropriate safety
precauti ons taken:

(a) Designate an inpact area free of
obstacl es (such as trees and tank hulls).

(b) Miintain a mninmm side-to-side
di stance of 5 neters between each i ndividua
during the throw ng exercise.

(c) Designate throw ng positions that
protect the throwers fromfragments and
provi de cover for all other participants.
This can be natural terrain or constructed
barriers.

(d) Conply with the provisions of
paragraph 7-1b and c¢ during live fire
exercises. Dud grenades will be destroyed in
pl ace by qualified EOD personnel (TM 9-1300-
206) before troops enter the grenade inpact
ar ea.

(2) Individuals being transported by
vehicle or aircraft will not carry
fragnentati on or white phosphorus grenades
attached to web equi prent.

16-6. Maneuver in the tenporary inpact areas

a. Installation commander, after
assessi ng the hazards, nay authorize maneuver
t hrough tenporary inpact areas in accordance
wi th paragraph 2-5d, except as noted in this
chapter.

b. The followi ng types of ammunition are
extrenmely sensitive once they have been fired
and have failed to explode (DUD state).
Access must be controlled, as they pose a
serious threat to |ife safety of maneuvering
troops:

(1) 20mm hi gh expl osives (HE)
(2) 30mm HE.
(3) TOW high explosive antitank
( HEAT) .
(4) DRAGON, HEAT.
(5) Al HEAT ammunition due to type

of fuze action and sensitivity.

c. The clearance of areas into which
these itenms have been fired is also difficult
and hazardous to persons doing the clearing
and rust be cl osely nonitored.

d. The types of ammunition described in
b above do not preclude maneuvers but do
i ncrease the risk to nmaneuvering
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troops. The problens created by firing these
types of amunition into tenporary inpact
areas through which troops naneuver should be
carefully evaluated before the installation
commander authorizes its use.

16-7. Air support
a. Fire support by aircraft. During
live fire exercises, as a nminimm the

followi ng control procedures prior to firing
aircraft-nounted weapons and/or dropping air-
delivered bonbs is required

(1) Positive identification of troop
| ocation is required.

(2) Positive identification of

is required

(3) Approved abort procedures and
| ocations to drop unexpended bonmbs when
necessary are required.

(4) Attack flight paths, |ocation of
bonmb safety lines, and access corridors wll
be known and visually identified by ground
personnel and participating aircrews.

(5) Direct communications will be
est abli shed and nai nt ai ned between the O C,
the forward air controller, and the fire
support coordi nation center that coordinates
the direct support artillery fire in the
vicinity of an airstrike.

(6) Mninize danger to attacking
aircraft fromricochet of ground-fired

tar get
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projectiles by firing high explosive

amuni tion and ceasing fire by flat
trajectory weapons in the vicinity of targets
under attack.

(7) dearly mark the location of
friendly troops as they can be easily
identified fromthe air.

(8) Firing across, within, or
t hrough access corridors will not be
permtted without coordination with the
forward air controller. Oher ground fire
may be continued. Extrene care nust be taken
on high trajectory (artillery and nortar)
weapons bordering the corridor. These
weapons will cease fire when the flight path
of the aircraft is equal to or |ower than the
sum of the maxi mum ordi nate and the bursting
radi us of the round (Area A).

b. Fire support by rotary wing aircraft.
See chapter 13.

c. Fire support by fixed wing and high
performance aircraft. See AFR 60-18, and TAC
Regul ati on 55-18 (HQ TAC/ DAP, Langl ey AFB, VA
23665) for stand-off distances (surface
danger zone requirenments) required to protect
unprot ected personnel Marine Corps fire
support by aircraft will be governed by range
regul ati ons pronul gated by the | oca
conmander .
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Chapter 17

Cheni cal Agents, Snokes, and Aircraft Spray
17-1. Ceneral restrictions.

The use of chenical agents authorized for
training purposes is subject to the follow ng
restrictions.

a. The use of lethal or incapacitating
chemical agents in training is prohibited
except when authorized or directed, in
writing, by the Departnment of the Arny (DAPE-
HRS) or the Commandant of the Marine Corps
(Code T). The use of chenical agents nust be
addressed in a special safety analysis on a
case- by-case basis.

b. Portions of this regulation which
cover the firing of HE anmunition apply to
chemical -filled anmuniti on when the
ammuni tion is assenbl ed wi th expl osi ve-| oaded
components. The sane protective covering and
boundary limts used during training with
hi gh expl osive ammunition are required to
protect against fragnments and ricochet of
chemi cal ammunition.

c. Riot control agents will be used on
the advice of a school -trained nucl ear
bi ol ogi cal, chem cal (NBC) officer, or an NCO
who is thoroughly famliar with field
behavi or, individual protective equiprent,
and first-aid requirements for these agents.
This applies to either bulk agents or agent-
filled amunition. Wen riot control agents
are used in training exercises, the follow ng
addi tional policies apply:

(1) Riot control agents will not be
used under conditions that are dangerous to
life or property outside the training area.
In addition, these agents will be used far
enough from public or heavily travel ed
installation roads and inhabited areas so
that a change of wind direction will not
carry the materials into these areas.

(2) Wen training personnel in
nmet hods of contanination, traversing
cont am nated areas, and use of protective
clothing and equi pnent, tests will be
conducted after riot control agents have been
used. Al contam nated areas mnust be
satisfactorily decontani nated or narked.

(3) Riot control agents in the open
are nontoxic. School -trai ned NBC personne
Wi |l supervise their use to insure that only
personnel involved in the training are
affected. Training with riot control agents
will be restricted to authorized training
exerci ses and chanbers. Release of riot
control agents by aircraft will be closely
nmoni tored by trained chem cal personnel to
precl ude acci dental contam nati on of
popul at ed ar eas.

d. A school-trained NBC officer or an
NCO wi | | supervi se mask confidence training.
(See FM 21-48).

17-2. Firing precautions

Firing of projectiles or droppi ng bonbs
cont ai ni ng chenical agents or materials that
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may be harnful to the environment or wildlife
into or over land and water is prohibited.
The commandi ng general of the najor conmand
i nvol ved or the Commandant of the Marine
Corps (Code T) mmy obtain exceptions from
responsi bl e conservation authorities.
17-3. CS (0-chl orobenzal mal ononitrile) riot
control agents

CS and CS-1 will be used in training only
under the supervision of an NBC officer or an
NCO who has received formal training in the
characteristics, capabilities, and training
applications of these agents. Only CSin
capsule formmay be used in the CS chanber.

a. Avoid releasing the agent when
personnel | ocated downwi nd will be affected
unl ess exposure to a controlled concentration
is desired. The agent will not be rel eased
within 50 nmeters of spectators |ocated
upwi nd.

b. CS agents affect the eyes, the
respiratory tract, and noist skin areas of
the body. A field protective nask and field
clothing with collar and cuffs buttoned and
trouser |legs tucked into boots will protect
against field concentrations of the agents.
Per sonnel handling or dispensing bulk CS will
wear rubber gl oves, hood, rubber boots,
rubber apron, protective nmasks, and field
cl ot hi ng secured at neck, wists, and ankl es.
Those affected by CS should nove to fresh air
and face into the wind for 5 to 10 m nutes,
avoi d rubbi ng eyes, and keep well spaced from
ot her affected personnel. |f gross
accidental contamination with CS agent
occurs, pronptly flush the body with | ots of
cool water. A 5-percent sodium bisul phite
sol ution should be used to renove the
remai nder of the agent (except in and around
the eyes), and then rinse the body with
water. |If sodium bisul phite is not
avail abl e, a 1-percent solution of sodium
car bonat e, sodi um bi carbonate, or yellow G
soap and water may be used. \Wien showering
after any exposure to a CS agent, first flush
the body with cool water for 3 to 5 minutes
bef ore proceeding with normal showering. |If
agent residue is on the clothing, renmove the
clothing to prevent unmasked personnel from
being affected. See FM 21-48 for additiona
i nformati on on the use of CS in training.

c. Wien riot control agents are
transported in Arnmy or Marine Corps aircraft,
conpliance with paragraph 3-15, AR 95-1 or
MCO P4030.19 is required.

17-4. Snoke

a. Wen FS snoke (sul fur trioxide-
chl orosul phoni ¢ acid solution) is rel eased
froman airplane, a considerable portion of
the material will eventually fall to the
ground in the formof snall drops of
undeconposed FS and of hydrochloric acid.
Simlar corrosive agents are
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present in the snmoke produced by FM (titanium
tetrachl oride).
b. The following restrictions will be

observed in the laying of FS or FM snoke from
ai rpl anes.

(1) Snoke-producing material wll
not be released at altitudes greater than 100
nmet ers above ground.

(2) Be cautious in the rel ease of
snoke- produci ng material in training
exercises to nmininize the possibility of
damage to personnel and property that m ght
result in claims against the Government.
Snoke- produci ng material will not be rel eased
near or within a horizontal distance of 1,200
nmeters from personnel, l|ivestock, buildings,
or other structures, equi pnent, conveyances,
cul tivated areas, or other objects.
(Exception: personnel involved in or
Gover nment equi prent used in a tactica
exerci se when suitably protected. See FM 21-
48.)

(3) Snoke-producing material wll
not be rel eased when the wind velocity is
greater than 15 knots.

c. Be cautious in the release of FS or
FMfromartillery or nortar shell, |and
m nes, and chemical cylinders in training
exercises to nmininize the possibility of
damage to personnel or property that m ght
result in clainms against the Government.

Rel ease of FS or FMin quantities greater
than 6 ounces will not be permitted within a
hori zontal distance of less than 300 neters
from personnel, livestock, buildings, or
other structures, equipnent, conveyances,

cul tivated areas, or other objects.
(Exception: personnel involved in or

Gover nment equi prent used in a tactica
exerci se when suitably protected.)

d. Government equi pnent contam nated
with the corrosive acids produced by liquid
snoke will be washed with water inmediately
after the exercise, except when ot her methods
of protection and/or cleaning are prescribed
in technical manuals.

e. To prevent burns when HC
(hexachl or oet hane) snokepots are fired
manual |y, the firer nust keep his or her face
averted and, after igniting it, should nove
quickly to a distance of 30 neters. Since HC
snokepot s produce great heat when burning,
precautions nust be taken to prevent fires.
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HC smokepots will never be fired inside
buil di ngs, tents, or other inclosed areas

because of fire and health hazard fromthe
funes. Since the addition of water to HC
snoke m x may cause it to burn erratically,
expl ode, or produce spontaneous comnbustion
HC smokepots nust be kept dry before use.
Prol onged exposure to HC snoke may cause | ung
and eye irritation. Personnel remaining in
even, |ow concentrations of HC snoke for nore
than 5 minutes will wear field protective
masks.

f. The candl e, snoke, oil, SGF2, M is
used to produce a nontoxic oil smpoke in
confined areas primarily to sinmulate fires in
bui |l di ngs or ships for fire drills and to
train firefighters. When used in a building
or ship, do not throw the snoke candl e.

Place it on its base on a stable platform
pull the safety pin and rel ease the safety
lever. Since this candl e burns snokel ess
powder within its body to vaporize the fog
oil, do not fire on or near conbustible
itens.

g. Restrictions on the use of the MB HC
snoke grenade are basically the same as those
for the HC snmokepot. The MB grenade will
start fires in conbustible materials and will
cause burns to personnel. They should remain
at least 10 neters from burning grenades.

See paragraph 7-2 for precautions in using
chemi cal hand grenades.

17-5. Aircraft spray

VWhen chl or oacet ophenone sol utions (app E, FM
21-48) are sprayed fromaircraft at |ow

| evel s, permanent injury to unprotected eyes
and severe irritation of the skin of

personnel may occur. To prevent such
injuries, the follow ng precautions will be
t aken:

a. Troops will be cautioned that, unless
the eyes are protected, it is dangerous to
| ook up when an airpl ane sprayi ng CN sol ution
is imediately overhead, has passed over, or
just upwi nd of them

b. Troops contaminated with the liquid
in a spray attack will renmove their clothing
as soon as possible and take a shower or
bath, using plenty of soap and water. The
eyes, if contam nated, should be flushed
promptly with fresh water. See FM 21-48 for
further information.
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Chapter 18
M nes, Firing Devices, Trip Flares,
Si mul at ors, and Expl osi ve Charges

18-1. Cenera

This chapter prescribes the general
procedures for handling and detonating
expl osives, nines, firing devices, trip

flares, and simulators used by troops in
training. It does not include projectiles,
rockets, bonbs, fuzes, or firing devices

covered in other paragraphs of this
regul ation, unless otherw se stated.

18-2. Firing precautions

The followi ng safe practices pertain to
standard military and commercial expl osives
used by the Arnmy. They also pertain to itens
cont ai ni ng expl osives such as denolition

bl ocks, m nes, shaped charges, the bangal ore
torpedo, mne-clearing denolition snakes, and
the bl ast-driven earth rod.

a. GCeneral safe practices for handling
and transporting expl osives are prescribed in
TM 9- 1300- 206, TM 9-1375-200, and FM 5-25.

b. Denolition projects using EOD
personnel will be in accordance with AR 75-
15.

c. Commercial dynanmite will not be
stored for prolonged periods at tenperatures
above 90 degrees Fahrenheit because exudati on
of the nitroglycerin is likely to occur
Also, it will not be stored bel ow 32 degrees
Fahrenheit because freezing tends to nake it
sensitive to shock. Containers of dynanmite
will not be noved or transported if there is
evi dence of exudation or if it has been
frozen. In such cases, EOD personnel should
renove and di spose of the unserviceable
dynami te.

d. The gases rel eased by the detonation
of comon expl osives are toxic. Breathing
these funes shoul d be avoi ded by positioning
personnel upwi nd fromthe detonation point.

18-3. Tenporary storage in training areas
When tenporary open storage is used, no pile
or stack shoul d exceed 500 pounds of

expl osives. Distance between the piles or
stacks should not be |ess than 45 neters.
Denolition materials, dynamte, black powder,
and detonators will each be placed in a
separate shelter or pile in the field. They
will be separated by appropriate intraline
separation distances based on the governing
hazard class of the itens in each stack as
provided in AR 385-64. Practice denolitions
and inert service conponents will each be

pl aced in a separate pile or stack desi gnated
for that type of materiel

18-4. Firing

a. Lightning and other sources of
extraneous electricity can initiate electro-
expl osi ve devices used in denolition training
operations. Although the nonelectric
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bl asting technique is invul nerable to nost
extraneous electric signals, it is not

i nvul nerable to lightning. For this reason
all dermolition training operations nust be
di scontinued during or on the approach of an
electric stormor severe dust storm

b. Electrical firing will be used with
caution or will be replaced by nonelectric
firing systens when the possibility exists of
uni ntenti onal detonation from extraneous
el ectric energy. There are ways that
electric blasting circuits may be checked for
stray el ectromagnetic energy such as with a
bl aster’s volt-ohmeter, or a No. 47 radio
pil ot |anmp; however, these nethods will not
detect nontransnitting portabl e equi pnent
that may be in the vicinity. For this
reason, total reliance nust not be placed on
these nmethods to insure safety of personnel
Areas selected for denolition training sites
wi Il be surveyed for el ectronagnetic energy.
They will be controlled to prevent entry of
portable transmitting equi pment in the
surroundi ng area. The data in tables 18-1
18-2, and 18-3 showing transmtter and
radi ati ve power in watts and m ni mum
separation distances to electric blasting
operations apply to operating radi o, radar,
and television transm tting equi prment.

(1) Electric firing will not be used
for denolition training when surveys show
that the transnmitted field strength exceeds
energy levels shown in tables 18-1 through
18- 3.

(2) For radar transm ssion near
denolition operations, the data in table 18-1
apply to side beamillum nation only. Stops
shoul d be provided on the radar equipnment to
i nsure that the explosives area will not be
illum nated by the nmain beam

c. Hectric firing will not be perforned
in training within 155 neters of energized
power transmission lines. Wen it is
necessary to conduct blasting operations at
di stances cl oser than 155 neters to power
transm ssion lines, nonelectric firing
systenms will be used or the power
transm ssion lines will be deenergized.

d. Static electricity also creates a
hazard when expl osive training operations are
bei ng conducted. Possible sources of static
electricity will be elimnated fromthe area
where electric firing is planned; otherw se,
nonel ectric firing systens will be used.

18- 5.
char ges
VWhen expl osive charges (TNT bl ocks or
conposition C4) are used to sinulate
detonation of mnes and incomng artillery
projectiles, nortars, and bonbs, the
following requirements will be observed:

a. Preparation of pits.

(1) Fire charges in specially

prepared detonation pits with the charge
positioned in the center of the pit.

Preparation of pits and setting
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(2) Use charges of only standard
i ssue TNT bl ocks or conposition C4 that do
not exceed one-quarter of a pound. Do not

cut or break TNT bl ocks in excess of one-
quarter pound to obtain one-quarter-pound
char ges

(3) Provide a suitable barrier to
prevent personnel from approaching cl oser
than 3 nmeters fromthe center of specially
prepared detonation pits.

(4) Detonate charges electrically
froma position that allows a clear view of
the pit and the imrediate vicinity. Foll ow
saf ety precautions in paragraph 18-4 and
tabl es 18-1 through 18-3 when using electric
bl asting caps and circuits.

(5) Place blasting circuit wires
| eading to charges in the detonation pits in
buried conduit or otherw se secure to prevent

personnel fromcraw ing through the area
entangling their equipnent in the wires.
(6) Enclose detonation pits by a

ring of sandbags at least 0.6 neters above
the surroundi ng ground. Make the inside
dianeter of the ring at |least 2 neters.
Provi de wire entangl enent or other type
barrier that does not project above or
outside the top of the sandbag ring at a
radius of 3 nmeters fromthe point of
detonation. This will prevent ear damage
fromoverpressure and personnel fromcrawing
or rolling into the pit.

(7) Evacuate the detonation pit in
the shape of a cone, at least 1.5 neters in

diameter by 0.6 nmeters deep. Back-fill the
excavated area with sand that has been
screened and i s pebble and stone free. Also
use pebbl e and stone-free sand in the
sandbags forning the ring around the
perineter of the pit. Make certain at |east

0.3 neters of sand are placed beneath the
charge at the tinme of firing. The course and
the detonation pits will be free draining.
Detonation pits larger than the m nimum size
are preferred to provide a greater depth of
sand that will permt better pit drai nage and
reduced nai nt enance.

(8) Place and fire only one charge
ina pit at one tine.

(9) Wen sand is placed over the
charge to simulate debris from expl osion of a
projectile on inpact, do not detonate the
charge unl ess the personnel are past the pit,
or are at least 8 neters fromthe pit if
appr oachi ng.

(10) For training and tactica
exerci ses, use sandbagged pits back-filled
with sand (7 above) in training courses and
in maneuvers. This will allow for close
approach (less than 140 nmeters) of personne
before detonating the charge. Since

Char ges
Over 500 pounds
27 to 500 pounds
pounds of
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personnel may be erect, charges will not be
detonated within 25 neters. Bury all wires

| eading to charges or place themto prevent
tripping or danage to the blasting circuit.
Use TNT bl ocks for site preparation, if
avai l able; if not available, use conposition
CA.

(11) Use loose-sifted sand in the
bottons of detonation pits. Also inspect
barricades surrounding pits. They nust not
contain | oose fragments that might be bl own
onto the course by the charges. Despite
these precautions, it is possible that
si zabl e hard objects may renmmi n undetected in
the earth in the sides or the bottom of the
pits and may be blown onto the course by a
| at er expl osion.

b. Placenent of charges.

(1) Fire, electrically, all prepared
denolition charges in training with the
exception of prinmers made for instruction in
the use of nonelectric caps and tine fuzes.
Fire these charges or nonelectric caps and
ti me fuzes untanped above the ground surface.
This practice assists in investigation of
msfires.

(2) Prime underground charges when
possi bl e with detonating cord attached to the
bl asti ng cap above ground.

(3) Place charges agai nst steel
concrete, wood, or other solid materials on
the side nearest the observers so that major
fragnents are propelled away fromthem
Provi de personnel protection agai nst debris
and over-pressure in the area forward of the
char ge.

(4) Assure that not nore than five
trainees will actually insert blasting cap or
primer in charges. This will be supervised
by one instructor after the remai nder of the
trai nees and observers have withdrawn to a
saf e position.

18-6. Mssile hazard

a. Explosives can propel lethal mssiles
to great distances. How far an expl osion-
propelled nmissile will travel in air depends
mai nly on the relationship between weight,
shape, density, initial angle of projection
and initial velocity. The missile hazard
fromsteel cutting charges extends a greater
di stance under normal conditions than that
fromcratering, quarrying, or surface charges
of bare expl osives.

b. The following criteria give the
m ssil e hazard di stances at whi ch personnel
in the open are relatively safe frommnissiles
created by bare charges placed in or on the
ground, regardl ess of type or condition of
the soil:

M ssil e hazard di stance

M ni mum 800 neters.
Comput ed fromthe
in nmeters equals

formula: Mssile hazard distance
100 tinmes the cube root of the

expl osives (D=100 x W 1/3)
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Char ges

Less than 27 pounds

c. For personnel, provide mssile-proof
shelters designed to prevent fragnent and
debris penetration when charges are placed to
demolish solid material. These shelters wll
be placed at least 100 neters fromthe
detonation site and will be strong enough to
wi t hstand the heaviest material that m ght be
throwmn at them

18-7. Blast effect

a. Cenerally, the greatest danger to
personnel are mssiles thrown by the
expl osion. Blast effect (i.e., increase in
air pressure) is a hazard where speci al
protective features are used at detonation or
demolition sites to elimnate or confine

Pounds of expl osives
1/4
1/ 2
1
2
3
4

These di stances shoul d be increased when
feasible to reduce noise |evel
d. The distance between personnel in a

prone position and charges of not over one-
quarter of a pound in a specially prepared
detonation pit ringed by sandbags to a hei ght
of 0.6 nmeters above ground may be reduced to 3
nmet ers.

18-8. Charges placed on steel and concrete

a. Charges placed on steel will not
exceed 2 pounds. They will be fired within an
appropriate confining structure with an
excavated pit at least 1 nmeter deep. If fired
in an open pit, a mat rmade of henp-type
mat eri al shoul d cover the charge. Personne
shoul d be at |east 300 neters away in defil ade
and preferably under cover or at |east 100
neters away in a mssile-proof shelter

b. Charges placed on concrete should not
exceed 40 pounds and should be placed on the
si de nearest the observers. Observers shoul d
be at | east 100 neters away in a m ssil e-proof
shelter, or 300 neters away and in defil ade
fromthe charge when missil e-proof shelters
are not available. An unoccupied distance of
900 neters nust be provided on the opposite
side of the charge since this is where nost of
the missiles will be thrown.

18-3
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M ssil e hazard di stance

When charges are placed on specially
selected sites (para 18-11b) to elimnate a
m ni mum di stance nmay be reduced to
50 neters.

m ssil es and provide for detonati on of charges
close to personnel. In blasting, both
over pressure and noi se | evel can, under
certain conditions, be hazardous.

b. The overpressure caused by the
expl osi on nust not exceed 2 pounds per square
inch at | ocations occupied by personnel unless
speci al hearing protection devices (earplugs
or muff-type devices) are worn

c. \Wen properly designed protective
barriers are not provided to danpen and reduce
overpressure, the mninum di stance between
observers and detonation site to reduce
overpressure to acceptable levels is as
fol |l ows:

D stance in neters
6
7
10
12
14
16

18-9. Firing of shaped charges, bangal ore
t orpedoes, nine-clearing snakes, and bl ast-
driven earth rod

a. Shaped charges will be oriented to
direct the gas jet toward the target. They
shoul d be placed on the side of the target
near est the observers when practi cabl e.
Observers will be at |east 275 neters fromthe
shaped charge when fired and in defilade from
the charge, or in a missile-proof shelter at
| east 100 neters fromthe charge

b. Bangal ore torpedoes will be fired only
in a horizontal position on the ground.
Personnel will be in a mssile-proof shelter
100 neters fromthe charge, or 200 neters away
in defilade, or 500 neters if no shelter is
provi ded.

c. Wen firing the M2A1l, M3, or ML57
denpolition snakes, those not protected from
fragments will not be allowed in front of the
snake or in the area 400 neters to the rear
and 900 nmeters on each side. Those in
foxhol es or with equival ent protection from
m ssiles may be allowed in the area at |east
230 neters away fromthe snake in al
directions except in front.

d. Wen firing the ML anti personnel - ni ne-
clearing snake or the ML anti personnel - ni ne-
clearing detonating cable, no personnel should
be forward of the initial
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location of the tail. Those firing the snake
shoul d take cover in a prone position at |east
80 neters behind the tail

e. Wuen firing the blast-driven earth
rod, unprotected personnel will be at |east
100 nmeters fromthe rod, or in a mssile-proof
shelter 50 meters fromthe rod because of a
possi bl e rupture of the denolition confinenment
structure. No explosives other than the
standard issue-propelling charge will be used
in the structure. The structure should be
exam ned carefully before each firing for any
evi dence of cracking, bulging, or other
faults.
f. Wen firing the shaped charge,

bangal ore t or pedoes, and mi ne-cl eari ng snakes,
in addition to observing safe distances (a
t hrough e above), all personnel wll wear
steel helnets and ear protection

18-10. Cratering

a. The maxi mum charge to be fired in
training will not exceed 320 pounds.

b. Personnel not in mssile-proof
shelters will be at a distance fromthe charge

as cited in paragraph 18-6. All personne
Radi us of
Pounds of sand surface
expl osi ve (in neters)
1/ 4 0.6
1/ 2 1.0
1 1.3
2 1.6
4 2.0
5 2.3

Subsequent charges will not be placed where
dept h of sand has been reduced by cratering of
previ ous detonati on.

c. Charges are detonated on soil free
fromgravel, rock, netal, or other possible
mssiles to a depth of at l|east 6 inches.
Preparation will include | oosening and raking
the soil. A sandbag barricade of at least 1
nmet er above surrounding | evel ground will be
provi ded between | ocation of charge and

personnel. Charge will be placed not |ess
than 1 or nore than 2 neters fromthe

barri cade. The detonation site will be

mai ntai ned to prevent formati on of clods or
exposure of gravel or rock on or near the
surface.

18-12. M nes, fuzes, firing devices, trip
flares, and sinulators

a. Precautions. The follow ng genera
precautions apply to high expl osive or

service, practice and inert mnes, related
fuzes, firing devices, trip flares, and
sinmulators. Practice and inert nmines wll be

color coded in accordance with ML STD 709A
and TM 9- 1300- 200, paragraph 1-6. They w ||
have the proper identification nmarking
stenciled on them Service, practice, and
inert mines and fuzes will not be m xed.
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will wear steel helnmets and ear protection
They may occupy a missile-proof shelter

| ocated not less than 100 neters fromthe
detonation site, if it is strong enough to
wi t hstand any material propelled onto it by
t he detonati on.

c. Al cratering charges will be dua
primed with detonating cord. Blasting caps
wi Il not be placed underground. Electric and
nonel ectric caps will be attached to the
det onating cord above ground.

18-11. Training in primng denolition bl ocks
and ot her bare char ges

a. The distance required by paragraph 18-
6 may be reduced for the surface firing of
bare charges by providing a specially prepared
detonation site. For charges of not over 5
pounds, the distance between charge and
personnel may be reduced to not |ess than 50
neters when the site conditions equal those
given in b and c bel ow.

b. Charges will be detonated on sand t hat
has been screened and is pebble and stone

free. The sand cushion will be not |ess than
the foll owi ng m ni mum di mensi ons:
Depth of sand
(in nmeters)
0.2
0.3
0.5
0.6
1.0
1.1
b. Antitank and anti personnel m nes.
(1) Inert mnes. Inert mnes and

m ne fuzes do not contain any expl osives;
therefore, they do not present a safety
hazard. They will be col or coded and narked
in accordance with ML STD-709A to prevent
being mixed with practice and high expl osive
m nes (AR 385-65).

(2) Practice mnes. Practice mnes
and their fuzes contain a small, |ow expl osive
charge or a snoke-producing increnent. They
will be color coded in accordance with in ML
STD- 709A.

(3) High explosive mnes. These
m nes normally are not used in training except
for denonstration purpose. On such occasi ons,
they will be detonated by electrically prinmed
one- hal f pound charge placed on the pressure
plate. Personnel wll wear steel helnets and
ear protection. They will be behind suitable
barricades, terrain features, or in trenches
at least 200 neters fromthe nine at the tine

of detonation. No netal, rocks, or pebbles
will be in contact with the nmine or In the
area i medi ately adjacent to it.
c. Firing devices.
(1) Firing devices will be used

extensively in training to activate m nes and
install boobytraps.
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(2) Instructions in TM 9-1375-213-12
will be followed when installing, armng, and
disarmng firing devices.

(3) The follow ng genera
precautions will be observed during use:

(a) Firing devices and fuzes either with
or without the standard bases will not be
poi nted at personnel

(b) Standard bases containing unfired
percussion caps, firing devices, and fuzes
will not be carried in the pocket.

(c) Standard bases containing unfired
percussion caps will be kept separated from
firing devices and fuzes until the firing
device or fuze is ready to be installed in
the mine or boobytrap

(d) Safety pins on firing devices and
fuzes should be checked for ease of npvenent
before attaching the standard base. The
safety pins for |ocking and positive safeties
shoul d nove easily.

(e) Canouflage of mines or boobytraps
will be conpleted before renoving the
positive safety fromthe fuze or firing
devi ce.

(f) Arned firing devices or fuzes having
atripwire attached will have a positive
safety installed before renoving it.

d. Antipersonnel mne fuze M605. The
assenbly, arm ng, and disarmng of this fuze
will be in accordance with TM 9-1345-203-12

e. Trip flares, M48, and MO9.

(1) Instruction in the use,
enpl acenent, and fuzing of these flares to
students will be by using inert flares.

(2) Each service trip flare used in
training will be fenced or guarded to prevent
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personnel from approaching within 2 neters of
the enpl aced fl are.

(3) Trip flare firing positions wll
be cleared of flanmable material to prevent
accidental fires. The M48 trip flare should
not be used in areas where a fire could cause
seri ous danmage

f. Sinulators.

(1) Explosive MBO (fornerly
firecracker MBO). The explosive in this item
wi |l cause very serious injury. It wll
detonate 3 to 5 seconds after ignition of the
fuse cord. The fuse cord tip should not be
split since this reduces the fuse burning
time and increases potential injury to
per sonnel . WARNI NGS:

(a) Do not use Ml-and M2-type fuse
igniters to ignite the M80 fuse cord.

(b) Do not hold the MBO simnulator when
ignited.

(2) Oher sinulators. The
procedures for safe use of these itens are in
TM 9- 1370-200. All personnel firing
simulators will know all the safety
requirenents in this TMand will follow those
instructions at all tinmes. No attenpt will
be made to di sarm or disassenble sinulators
under any conditions.

(3) Atom c Explosion Sinulator, ML42
firing precautions. See TM 9-1370-207-10.

g. Comercial fireworks. Comercially
manuf actured fireworks (those for civilian
use) will not be handl ed, stored, or used in
any way by mlitary personnel on an
installation.
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Tabl e 18-1.
bl asti ng operations

M ni mum safe di stances between RF transmtters and

15 Cct ober

electric

Transmitter Commercial HF transmitter
power AM broadcast other than
(watts) transmitters AM broadcast

100 750 750
500 750 1700
1,000 750 2400
4,000 750 4800
5,000 850 5500
10,000 1300 7600
25, 0001 2000 12000
50,000 2800 17000
10(’),00()2 3900 24000
500, 000 8800 55000
1 Present nmaxi num power of US broadcast transnmitters in Comerci al AM

Broadcast Frequency Range (0,535 to 1,605 MHz).

2 Present maxi mum for

18-6
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Table 18-2. Minimum safe distances between mobile RF transmitters
and electric blasting oparations

Minimum Safe Distances (Feet)
$8. i
3 =§ ié‘
n » _g-" .
Transmitter 51 f :f% g2 £ .
power 7% g EEE 22y 22
watts o3 g3 833 el s
g 232 gl . 282 s ¥ 23
E ass ging i
51
10 40 100 40 15 10
50 90 220 90 35 20
100 125 310 130 50 30
1802

250 200 490 205 75 45

5003 290
6004 300 760 315 115 70
1,000 400 980 410 150 90

10,0008 1,250 1,300

1 Citizens band radi o (\Wal ki e-Tal ki e) (26.96 to 27.23 MHz)-m ni mum saf e

distance is 5 feet.

2 Maxi mum power for 2-way nobile units if VHF (150.8 to 161.6 range) and
for 2-way nmobile and fixed-station units in UHF UHF (450 to 460 MHz range.)

3  ©Maxi mum power for mmjor VHF 2-way nobile and fixed-station units in 35
to 44 MHz range

4 Maxi mum power for 2-way fixed-station units in VHF (150.8 to 161.1 MHz
range.)

5 Maxi mum power for amateur radio nobile units.

6 Maxi num power for sone base stations in 42 to 44 Miz band and 1.8 MHz
band.

Table 18-3. Minimum safe distances between TV and FM broadcasting
transmitters and electric blasting operations

Effective
radiative
power Channels
(watts) 2 to 6 and FM Channels 7 to 13 UHF
up to 1,000 1,000 750 600
10,0001 1,800 1,300 600
100,0002 3,200 2,300 1,100
316,000 4,300 3,000 1,450
1,000,0003 5,800 4,000 2,000
5,000,000 9,000 6,200 3,000
10,000, 000 10,200 7,400 3,500
100, 000,000 6,000

1 Present maximum power, Channels 2 to 6 and FM.
2 Present maximum power, Channels 7 to 13.
3 Present maximum power, Channels 14 to 83.

18-7
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Chapter 19
Lasers

19-1. Cenera

This chapter prescribes safety procedures to
be followed in the use of |aser devices
listed in tables 19-1 and 19-2.

19-2. Hazards

a. Devices listed in table 19-1 can
seriously injure the unprotected eyes of
individuals within the | aser beam | ntrabeam
viewi ng of either the direct beamor the beam
reflected froma flat mrror-1ike surface
exposes the unprotected eye to a potentia
hazard and nust be avoided. (See figs 19-1
and 19-2.)

b. A potential eye hazard al so exists
when viewi ng a diffuse surface (used as a
lasing target) fromany angle within distance
t uprange fromthe | aser (table 19-1) because
of the possibility of the reflected beam s
bei ng hazardous and shoul d be avoi ded.

c. A less severe hazard exists for
devices listed in table 19-2, but intrabeam
viewi ng of the |aser beam at di stances | ess
than that specified with the unprotected eye
shoul d be avoi ded.

d. The hazard of exposure to the skinis
smal | conpared to the eye; however, personne
shoul d avoi d direct exposure to the skin
within distance t (table 19-1).

19-3. Laser devices
The itens bel ow are | aser devices:

a. AN GVS-5 Laser Range Finder Infrared
bservation Set (Hand-held).

b. AN PAQ 1l (LTD) Laser Target
Designator. This is a |ightweight, hand-
hel d, battery-operated | aser device. Forward
observers use it to designate point and area

targets for aircraft and point target
designators for missiles and projectiles
equi pped with | aser-energy seekers.

c. AN PAQ 3 (MJULE) Mdul ar Universal
Laser Equipnent. This is a Marine Corps | aser
designator used with |aser-energy hom ng
munitions. The MILE is nman portable and is
used only in a disnpbunted node.

d. ANTVQ2 (G VLLD) G ound/Vehicle
Laser Locator Designator. This is the
princi pal ranging and | aser designating
device used by Arny artillery forward
observers with | aser-energy honi ng nmunitions.
It is capable of designating stationary or
nmovi ng vehi cul ar targets and nay be used in a
stationary, vehicle-nounted, or tripod
supported di snount ed node.

e. AN WS-1 Laser Range Fi nder
on the MBOA2 Tank

f. ANWG 1 Laser Range Fi nder
on the Mb51 Al Sheridan vehicle.

g. Laser Augnented Airborne TOW ( LAAT)
mounted in the AH1S COBRA Helicopter. The
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LAAT system consi sts of a | aser rangefinder
and receiver that is incorporated into the
M65 TOW tel escopic sight unit.

h. Mb5-Laser Tank Gunnery Trai ner

i. Miltiple Integrated Laser Engagenent
System (M LES). The M LES system uses | ow
risk lasers and does not require service
menbers to wear protective | enses during the
conduct of training with the MLES system

j. SHI LLELACH Conduct of Fire Trainer
( SCOFT) .

k. TASO R fl e Marksmanshi p- Weaponeer -
Renedi al Rifle Marksmanshi p Trai ner.

19-4. Responsibilities

a. The Conmmandi ng CGeneral, US Arny,
Trai ning and Doctrine Comrand (ATEN-S) will
provi de technical advice and assistance for
establishing live fire and | asing ranges for
usi ng | aser devices. For Departnent of the
Navy activities technical assistance will be
provi ded by Navy El ectronics System Conmand
(Code 7030).

b. The Surgeon General is responsible
for the evaluation of potential optica
radi ati on hazards in the ultraviolet,
visible, and infrared spectruns to personne
who operate or maintain | asers, searchlights,
and simlar equipnent used by US Arny (that
generate optical radiation).

c. The Conmandi ng General, US Arny,
Heal th Services Command, will through the
U.S. Arny Environnental Hygi ene Agency,
survey installations to--

(1) Evaluate hazards to personne
operating | aser devices and hazard contro
procedures for such sources.

(2) WMake recommendations to protect

personnel from exposure to potentially
hazardous optical radiation fromlaser
devi ces.

(3) Installation surveys for
Department of the Navy Commands will be
provi ded by Navy El ectronic Systens Command
(Code 7034).

d. Commanders of installations and
activities will comply with this regulation
in establishing ranges and nonlive fire
training areas for |laser use. They will also
conply with directives in AR 40-46. Marine
Corps installations will be guided by the
provi si ons of NAVELEX | NST 5100. 12

e. Command safety nmanagers will serve as
principal staff advisors in nonitoring the
safe use of | aser devices on their
installations.

f. Firing or
will--

l asing unit comuanders

(1) Determne, select, train, and
safety certify the personnel needed to assi st
themin conplying with this regulation (e.g.
| aser range safety officer (LRSO and
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| aser range safety nonconm ssi oned of ficer
(LRSNCO) operators).

(2) Develop SOP for |aser
operations. |Instruct personnel involved in
| aser operations to provide an understandi ng
of the hazards for specific devices, allay
unfounded fears, and prescribe the persona
protective equi prent to be used

(3) Require personnel who have
recei ved eye or other overexposure to receive
i medi ate nedical treatnent. Report
overexposure to |laser radiation to the
installation surgeon within 24 hours.

Mai ntai n records of overexposure in excess of
I evel s set forth in AR 40-46 and TB MED 279.
NAVMVEDCOM | NST 6470.2 contains reporting
requi renents for Marine Corps Activities.
Submit a nessage within 72 hours and a
technical investigation report within 90 days
after the occurrence to conply with
procedures in chapter 9, AR 385-40. Arny
acci dent reporting policy includes processing
DA Form 285 (US Arny Accident |nvestigation
Report) as a class D report for exposure-type
occupational illnesses such as a (high
intensity optical source (H OS) accident
(para 1-3c, AR 385-40).

(4) Provide adequate control of the
target area to prohibit entry of unauthorized
per sonnel

g. The LRSO or LRSNCO wi | | -

(1) Becone familiar with this
chapter and the FM and TM applicable to the
particul ar |aser devices to be used.

Addi tional information on lasers is in
appendi x B.

(2) Brief unit personnel who work
with | aser devices, including an explanation
of laser-related hazards and safety devi ces.

(3) Know the azinmuths and el evati ons
of each range, firing positions, and targets
to be used.

(4) Insure protective eyewear is
used when required.

(5) Insure conpliance with the unit
SOP for |aser operations and training.

(6) Muaintain continuous
comruni cati on with personnel in the target
area and stop lasing imrediately if
communi cation is |ost.

(7) Stop lasing pronptly if positive
control of the laser beamis |ost.

19-5. User level laser instructions.

a. See paragraph 19-4f(2).

b. In addition to instructions on
particul ar | aser devices or sinulators,
training material required for classroom
instructors and range personnel should
i ncl ude-

(1) Principles of
refraction of light.

(2) Hazards of |aser beamto humans.
(3) Safety standards of operationa
procedures.

(4) Preparation of range areas for

| aser use (e.g., insure that personnel have
been alerted to | aser hazard and cover and

refl ection or

contr ol

19-2
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renove, or avoid, |asing at specul ar
surfaces).

c. Laser indoctrination should be

provided at the sane tine as the basic
weapons systens instruction to students

t aki ng advanced individual training and to
of ficers taking basic courses. The classroom
i nstructors nmust be know edgeabl e i n operator
and crew aspects of |aser safety. Reference
publications on subject |asers should be
readi |y avail able. The instruction presented
shoul d be at the user level. (Conplex
scientific data or term nol ogy should be
avoided.) A training film if available,
shoul d be included in the instruction
program Hazard data for |asers as
incorporated into TM and FMon the rel ated
weapon system or on the | aser conponent
shoul d be stressed. Proper channels for
obt ai ni ng professional safety and nedi ca

assi stance shoul d be addressed during

i ndoctrinati on.

19-6. Range control procedures

a. The underlying concept of |aser range
safety is to prevent intrabeam view ng by
unprotected personnel. This is done by
| ocating target areas where no |ine of sight
exi sts between | asers and uncontroll ed,
potentially occupied areas and by renoving
specul ar surfaces fromtargets.

b. Recommended target areas are those
Wi t hout specular (mrror-|like) surfaces.

A ossy foliage, raindrops, and other natura
objects are not considered to be specul ar
surfaces that would create ocul ar hazards.

c. |If target areas have no flat specul ar
surfaces, then range control measures can be
limted to the control of the beam path
bet ween | aser and backst op.

d. Laser devices will be | ased at
targets that are diffuse reflectors and will
not be | ased at specul ar reflective surfaces.

e. Specular surfaces within 30 neters of
the laser target visible to unprotected

per sonnel through binocul ars or magnifying
optics will be removed, covered, painted, or
destroyed.

f. Unprotected personnel must not be
exposed to either the direct beamor the beam
refl ected froma specul ar surface.

g. Evaluation of each anticipated
operating condition nust include devel opnent
of procedures for (insuring) proper placenent
of warning signs. Local SOP should provide
for the placement of temporary signs during
operations. Signs should be in accordance
with AR 385-30. See also figure 19-3.

h. Individuals within the | aser surface
danger zone (LSDZ), such as noving target
operators, nust wear |aser protective eyewear
with curved protective | enses during | aser
firing. Eyewear nust be approved for the
wavel engt h of the | aser device being fired.
A laser filter designed to protect against
one wavel ength of |aser may not protect
agai nst harm from another. See table 19-3



15 COctober 1983

for the wavel ength and optical density
required for the current fielded devices. |If
nore than one type of device is used,
protective neasures nust cover all devices.
For devices of the sane wavel ength, the

hi ghest required optical density will be
used.

i. The use of magnifying daylight
optical devices to observe the target during
| aser operation is permtted if flat mrror-
i ke surfaces have been renmoved fromthe
target area. Mrror-like targets can be
observed only if appropriate |aser safety
filters are placed in the optical train of
t he magni fying optics.

j. Calm snooth water and clean ice can
reflect | aser beans, especially at |ow angles
of incidence. Consider these potentia
refl ecti ons when establishing target areas.

19-7. Laser surface danger zone (LSDZ)
The | ateral boundaries of the LSDZ include
the horizontal buffer zones (fig 19-4). The
uprange di nensions include Areas T and S,
nom nal ocul ar hazard di stance (NOHD)
nonmagni fi ed di stance, and (if applicable)
magni fied distance (fig 19-5). Tables 19-1
and 19-2 list these dinensions for current
| aser devices and, depending on the device to
be used, should be applied in determning
specific requirements. Figure 19-6 provides
a realistic exanple of how an LSDZ applies to
a training situation.

a. Current surface danger zones.
Current surface danger zones for direct fire
weapons general ly provide the required buffer
zones horizontally and vertically for |aser
operations used in the ground-to-ground node
provided the beamis termnated in the inpact
area (fig 19-4 and 19-7).

b. Distance of the |aser surface danger
zone.

(1) \When viewi ng the collimted beam
with a tel escope, the hazardous range is
greatly increased. For exanple, a 10km NOHD
woul d be increased to 80km for an individua
| ooki ng back at the laser fromw thin the
beam with 13 power optics. Such |arge
amounts of real estate are difficult to
control. The solution is to use a backstop
behi nd the target.

(2) On the ground, this area
normal |y extends to an adequate backstop or
the NOHD. Lasing at targets on the horizon
(no vertical buffer zone) is pernmitted as
long as air space is controlled to the NOHD
In this case, the LSDZ extends downrange to
the NOHD in the air space but only to the
skyline on the ground as seen fromthe | asing
position (fig 19-8). COperators and crews
will lase only at approved targets. Usually,
when there are no natural backstops avail able
(e.g., nountains), the nmagnified (*indicates
magni fi ed) NOHD* may extend out to extremely
Il ong ranges (e.g., 80km for tank-nmounted
| aser finder (LRF)). This extrene situation
woul d only create ocul ar hazards if--

(a) There was a direct line-of-sight to
an observer on the ground.
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(b) There is a possibility that the
observer could be engaged in direct intrabeam
viewing with unfiltered magnifying optics.

(3) Unless the NOHD or NOHD* has
been exceeded, the hazard di stance of the
| aser device is the distance to the backstop
Thi s hazard di stance nust be controlled. The
terrain profile fromthe | aser device's field
of view plays a very inportant role since the
| aser presents only a |line-of-sight hazard.
The optimal use of natural backstops is the
obvi ous key to mnimzing | aser range contro
probl emns.

c. Buffer zones. The extent of

hori zontal and vertical buffer zones around
the target area, as viewed fromthe firing
area, depends on the aimng accuracy and
stability of the |aser device. The |aser
hori zontal buffer zones could partially or
conpletely be included in |ateral safety or
ri cochet areas on ranges where the laser is
used with live fire weapons. Table 19-1
lists buffer zone values for currently
fiel ded equi prent.

19-8. Airborne | aser operations

a. Airborne lasers will be lased into a
controlled area that will accomvpdate the
required LSDZ for each anticipated |asing
poi nt and provide controlled airspace out to
the NOHD. The boundaries of the LSDZ will be
clearly marked, visible, and recognizable
fromthe lasing aircraft. Recomended
perm ssi bl e m ni mrum and maxi mum ai rcraft
el evations and aircraft pitch attitude for
safe use of the |laser should be determined to
provi de adequate buffer zones around targets
| ocated in the LSDZ. The range of the LSDZ
will extend to the horizon as seen fromthe
aircraft at the maxi numpermtted |asing
altitude or to the NOHD or NOHD* for the
| aser if shorter. See figure 19-9

b. When lasing operations fromaircraft
are directed into an area, such as a vall ey,
that provides a positive natural backstop
the vertical buffer zone angle will be used
to establish the downrange area required
bet ween the target and the range boundari es.
Ai rspace nust be controll ed downrange of
i ntended targets when standing water exists
inthe lasing area, if aircrews may be
exposed to |l evel s exceedi ng pernissible
exposure limts. See figure 19-10.

19-9. Operation outside range area

a. Mintenance in a controlled
envi ronnent in accordance with established
operating procedures may be performed with
the ballistic cover renoved.

b. Prefire checks that require operation
of the laser can be nmade in a controlled area
with the | aser beamterm nated by an opaque
backstop. Prefire checks that do not require
operation of the | aser but require use of the
optics can be safely made in a controlled
area with the ballistic cover removed. This
is done by instituting
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operating procedures that
| aser is turned off C.
exerci ses can be conducted in a controlled
area with the laser cover renoved. This is
done by instituting procedures that insure
power to the laser is turned off.
d. The laser exit port nust be cover

when- -

i nsure power to the
Tacti cal

(1) The tank or other |aser-equipped
vehicle is traveling on range roads or noving
fromone area to another within the range and
is not engaged in tactical/operations
conducted in a controlled environnent.

(2) The tank or other |aser-equipped
vehicle is traveling on public highways.

15 Cct ober 1983

(3) The tank is parked and not
engaged in tactical exercises.

19-10. Tactical exercises

This regul ati on does not apply when using

| aser devices listed in table 19-1 in two-
sided tactical exercises. The Surgeon
General (HQDA (DASG HDH)) or the Conmandant
of the Marine Corps (Code OT) should be
consul ted when planni ng these types of force-
on-force training exercises so that
appropriate | aser safety precautions can be
devel oped.

Table 19-1
Laser surface danger zone (LSDZ) dimensions

Device t NOMHD NOHD* Horizontal and vertical buifer zones
Nonmagnitied Magnilied Static Moving
M) M)
AN/GVS-5 (Hand-held) 0 1,100 8,500 10 mils NA
With 19dB Attenuator (Red Filter) 0 90 1,200 10 mils NA
With 29dB Attenuator (Yellow Filter) 0 18 400 10 mils NA
AN/PAQ-1 (Hand-held) [ 7,700 33,000 10 mils NA
ANI/PAQ-3 (Tripod) Designator 0 20,000 79,000 2 mils NA
AN/PAQ-3 Rangefinder 0 6,500 35,000 2 mils NA
AN/TVQ-2 (Tripod) Designator 0 25,000 80,000 2 mils NA
AN/TVQ-2 Rangefinder 0 8,000 40,000 2 mils NA
AN/VVG-2 (M60-A3) 10m 10,000 80,000 2 mils 5 miis
ANIVVG-1(M551-A1) 10m 10,000 80.000 5 mils Not permitted
AN/VVS-1(MB0-A2) 10m 10,000 80,000 5 mils 10 mils
LAAT(AH-1S) 0 5,000 30,000 NA 5mils
M1 LRF (M-1) 0 7,000 35,000 2 mits 5 miis
TADS (AAH) 0 20,000 * 70,000 * NA 5 mils
AN/ASQ-153 (A6-E) 0 10,000 49,000 NA 5mils
AN/AVQ-25 (F-111) a 16,000 52,000 NA 5mils
AN/AAS-37 (OV-100) 0 11,200 56,200 NA 5mils
ANIAAS-33A (AB-E) 0 14,600 58,000 NA 5 mils

Notes:

1. These devices can seriously injure the unprotected eye of individuals within the laser beam. Intrabeam viewing ot either the direct beam or the
beam retiected from specular surtaces expose personnel 10 a potential eye hazard. Al distances are in meters. The butter zones are based on the in-
herent accuracy of each laser. They do not compensate for untrained personnel, designating targets inaccurately, or improper target selection.

Expand buffer zones for such situations.
2. NOHD* —Nominal ocular hazard distance with magnitying oplics.
3. Pending evaluation of production model.
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1. Nominal ocular hazard distance with optics.
2. The XM-60 and XM-81 are not hazardous during blank fire, but have an NOHD and NOHD* of 7 m and 0
m, respectively, during dry fire.
3. The M55 tank gunnery trainer is not a hazard for momentary (0.25 s) viewing at any range.

Table 19-2
NOHD for training lasers
Device NOHD (m} NOHD*(m) '

MILES (XM-63) 7 0
MILES (XM-65, XM-67, XM~64, XM-62) 12 75
MILES (XM-8B, XM-251, XM-60 2, XM~-61 %) [ 0
M55 (pulsed mode) 0 0
M55 (continuous mode) * 0 0
TASO Rifie Marksmanship 0 0
SCOFT 13 160
Notes:

Tabie 18-3
Protective eyewear data”
Device Optical density Wavelengthitype

AN/VVS-1 58 694.3nm/Ruby
AN/VVG-1 58 694.3nm/Ruby
ANVVG-2 58 694.3nm/Ruby
AN/GVS-5 44 1064nm/NdYAG
GLLD 5.5 1064nmINdYAG
MULE 5.6 1064nm/NGYAG
AN/PAQ-~1 58 1064nmINdYAG
LAAT 4.8 1064nmINGYAG
AAH-TADS/IPNVS 55 1064nm/NAYAG
M1 LRF(M-1) 4.7 1064nmINdYAG
AN/ASQ-153 5.6 1064mm/NdYAG
AN/AVQ-25 5.8 1064mm/NdYAG
ANIAAS-37 5.6 1064mmINdYAG
AN/AAS~33A 58 1064mmiNdYAG

*11 more than one type device is used, protective measures must cover all devices. For devices of the same

wavelength, the highest required optical density will be used.
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Figure 19-1. Diract intrabeam viewing

Figure 19-2. Reflected intzabeam viewing
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[DANGER

DO NOT ENTER

Figure 19-3. Example warning sign
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W OF REQUIRED gy,
AIR SPACE

ROI.LED

TREE

LINE
TARGET ARER OR HILL

BACKSTOP
EDGE

N
LASING POSITION LASING POSITION LASING POSITION
A IF THERE IS NO BACKSTOP B. IF BEAM TERMINATED C. INADEQUATE VERTICAL
AND LINES OF SIGHT EXIST AND ADEQUATE BUFFER ZONE OR
TO OCCUPIED GROUND VERTICAL BUFFER SKY SHOOTING
POSITIONS EXIST

Figure 19-5. Laser range danger fan
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COMDITION/ SITUATION

ME0 A3 WITH STABILIZATION AND LASER RANGEFINOER FIRING

THE MAIN GUN WHILE MOVING. 1N THE COMMANDER'S JUDGMENT, THE
POSSIBILITY OF AN OBSERVER WITH MAGNIFYING OPTICS OBSERVING THE
LASING TANK FROM A DISTANT GROUND POSITION BEYOND THE NOHD IS
VERY REMOTE. THE AIRSPACE DOWNRANGE 1S RESTRICTED OUT T0 10 KM.

CALCULATION OF THE
LASER RANGE DANGER FAN: \\

1 DETERMINE T, S, & NOND
FROM TABLE 19-1 A
(T=10M S~1000M NOHD=10,00000) Y

2. DETERMINE THE BUFFER Z0NE FOR AN g,
LAF IN A STABILIZED MOVING TANK
FROM TABLE 19-1
(BUFFER 200E = 5 MILS)

3. DRAW A LASER RANGE DANGER FAN

INCORPORATING THE RATURAL BACKSTOPS
ON THE LEFT OF THE TARGET AREA

Figure 19-8. Example LADF
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Figure 197, Vertics: Butter zone
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Figurs 19-g, Ettocts of bacmom
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F) RESTRICTED AIRSPACE

— -
\—.—-.———‘-_——-—
-— NOMD
J— —————T BUFFER ZONE
-

POSITIVE ELEVATION ANGLE

NANGE AREA UNCONTROLLED AREA

Figure 19-9. Examples of the uss of natural backstops and butfer zones
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w

_u_l.*_&

_0_
.b.

THE SPECULARLY REFLECTED BEAM FROM AN AIRBORNE LASER GENERALLY IS OF GREATEST CONCERN WHEN ORIGINATING FROM STILL

WATER. THE REFLECTED BEAM 1S REDIRECTED UPWARD AT THE SAME ANGLE (0 AS THE INCIDENT BEAM.

Example of sirborne beam reflection

Figure 19-10,

19-12
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Appendi x A
Ref erences

Section |
Requi red publications

AR 40-5 (Heal th and Environnent).
Cited in paragraph 2-1m

AR 40- 46 (Control of Health Hazards from
Lasers and other high Intensity
Optical Sources). Cited in
par agraph 19-4f(3).

AR 75-1 (Mal functions | nvol ving
Anmuni ti on and Expl osives).
Cited in paragraphs 3-3a and 4-
5d(4).

AR 75-15 (Responsibilities and Procedures
for Expl osi ve Ordnance Di sposal).
Cited in paragraph 18-2b.

AR 95-1 (Arnmy Aviation: GCeneral
Provi si ons and Fli ght
Regul ations). Cited in paragraph
17-3c.

AR 95-50 (Ai rspace and Term nal | nstrunent
Procedures). Cited in paragraph
2-2b and 2-2h.

AR 335-15 (Managenent | nfornation Contr ol
Systen). Cited in paragraph 1-
5f .

AR 385-30 (Safety Col or Code Markings and
Signs). Cted in paragraphs 2-8f
and 19-6g.

AR 385-40 (Acci dent Reportingand Records).
Cited in paragraphs 3-5d(4) and
19-4f(3).

AR 385-64 (Anmruni ti on and Expl osi ves Saf ety
Standards). Cited in paragraph
18- 3.

AR 385-65 (ldentification of I|nert
Ammuni tion and Amuni tion
Conponents). Cited in paragraph
18-12b(1).

AR 405-90 (Di sposal of Real Estate). Cited

AR 700- 68

FM 5- 25

FM 5-15

FM 6- 40

FM 6- 50

FM 9-15

FM 21-11

FM 21-40

FM 21-48

FM 21-75

FM 23- 30

FM 23- 65

FM 23- 67
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i n paragraph 2-9e.

(Storage and Handl i ng of
Conpressed Gases and Gas
Cylinders). Cited in paragraph
15-1a(7).

(Expl osi ves and Denolitions).
Cited in paragraph 18-2a.

(FieldFortifications). Ctedin
par agraphs 14-2c and 16-4d.

(FieldArtillery Cannon Gunnery).
Cited in paragraph 11-3c.

(The Field Artillery Cannon
Battery). Cited in paragraph 11-
3c.

(Expl osi ve Ordnance Di sposal
Service Service and Unit
perations). Cited in paragraph
2-10a.

(First Aid for Soldiers). Cited
i n paragraph 7-2b(3).

NBC (Nucl ear, Biol ogical and
Chemical) Defense. Cited in
par agraph 7-2b(3).

(Pl'anni ng and Conducti ng
Chemical, Biological,

Radi ol ogi cal (CBR) and Nucl ear
Defense Training). Cited in
paragraphs 17-1d, 17-3b, 17-
4b(2), 17-5 and 17-5b.

(Conbat Training of the

I ndi vi dual Sol di er and
Patrolling). Cited in paragraph
16-4h(1).

(Grenades and Pyrotechnic
Signals). CGted in paragraphs 7-
la and 7-2b(3).

(Browni ng Machi negun, Cal. 50,
HB, M2). Cited in paragraph 16-
49(3).

(Machi negun 7.62mm M0). Cited
i n paragraph 16-4g(3).
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TM 3-1040- 204- 14

TM 3- 1040- 209- 12

TM 9-1300- 200

TM 9- 1300- 206

TM 9-1330- 200

TM 9- 1345- 203- 12&P

TM 9-1370- 207- 10

TM 9-1375-213-12

TM 9- 6920- 361- 13&P

TB MED 279

TB 9-1300-385-1

TB 9-1300- 385-2

MI Std 709A

A-2

Egperator

gani zational, DS,
GS Mai nt Manual ,
FI amet hr ower MRAL- 7).
Cited in paragraph
15- 1a.

(Organi zat i onal

Mai nt enance Manua
Fl armet hr ower , N@ch
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Appendi x B

Laser Information for Unit Laser Range Safety
Oficers

B-1. Information necessary for LRSQO LRSNCO
a. LASER neans light anplification by
stinmul ated enission of radiation. The
effects of laser radiation are basically the
same as optical radiation generated by nore
conventional ultraviolet, infrared, and
visible light sources. The unique biol ogica
inmplications attributed to |laser radiation
result fromthe very high beam collimation,
beamintensities, and single color
(monochromaticity) of many |lasers. The
increased directional intensity of the
optical radiation generated by a | aser
results in a concentrated optical beamray of
Iight at considerabl e distances.

b. Recent devel opnents in |aser
technol ogy have resulted in an increase in
the use of these devices by the nilitary,
both for research and field use. Field
mlitary lasers are used principally for
target acquisition and fire control. The
wi despread use of these systens increases the
possibility of personnel exposure to
injurious |levels of laser radiation.
| aser devices are potentially hazardous,
wi th adequat e safeguards, the risk to
personnel can be m nim zed.

Sone
but,

B-2. Control neasures
The | aser systemexcept for its inability to
penetrate targets, can be treated as a
direct-fire, line-of-sight weapon, such as a
rifle or machi negun. Thus, the hazard
control precautions taken with respect to the
rifle or machi negun will provide nost aspects
of the safe environnent required for |aser
use. Special control neasures for |aser use
are discussed in a through f bel ow

a. The hazard fromlaser devices is
limted to exposure to the unprotected eyes
of individuals within the direct |aser beam
or a laser beamreflected frommnirror-1like
surfaces. Serious eye damage w th permanent
i npai rment of vision can result to
unpr ot ect ed personnel exposed to the |aser
beam

b. Essentially, the | aser beamtravels
in a straight line, so it is necessary to
provi de a backstop, such as a hill behind the
target during lasing operations. Calculated
nom nal hazardous ranges often extend even
beyond 25 kilonmeters, and the use of optica
view ng instrunments within the beam coul d
extend this hazardous range considerably
(e.g., 80 kiloneters). For this reason, and
because of atnospheric effects on the beam
the designation of a single hazardous range
for firing range safety purposes is not
feasible for nost testing and training
pur poses.

c. Every object that the |aser beam
strikes will reflect sonme energy back toward
the laser. |In nost cases, this energy is a
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diffuse reflection and is not hazardous.
Certain shiny reflecting surfaces, however,
nmust be avoi ded as targets to prevent
reflection of a hazardous anopunt of

radi ati on.

d. The use of optical devices to observe
the target during | aser operation will not be
permitted unless flat mirror-like surfaces
have been renoved fromthe target area or
unl ess appropriate |aser safety filters are
placed in the optical train of the binocul ars
or tel escope.

e. Mrror-like reflections fromstandi ng
snow or water do not present a hazardous
situation to ground personnel not |ocated
along the azinuth of the beam path. These
refl ections do not present a hazard to
personnel in aircraft outside the restricted
ai rspace above the range.

f. Evaluation of each anticipated
operating condition should include
consi derati on and devel opnent of procedures
for ensuring proper placing of warning signs
for that operation. Local standing operating
procedures shoul d provide for the placenent
of temporary and pernmanent signs during such
peri ods of operation. A sign such as shown
in figure 9-3 should be used. The synbol on
the tenporary sign is red with bl ack
lettering on white background.

B-3. Personal protective equi pnent
Thi s equi pnent consi sts of appropriate safety
eyewear for individuals and filters for

optical instruments such as binocul ars,
tel escopes, and periscopes. .
a. Al eyewear and filters will be

marked with their optical density (i.e., a
neasure of the attenuation afforded) at the
speci fic wavel ength for which they are to be
used.

b. Selection will be in accordance with
gui dance provided in TB MED 524 (ref 1a) for
the particular |laser in use.

c. Eyewear and filters will be inspected
for scratches, chips, and cracks, nmintained
in a clean condition, and repl aced when
i nspection shows themto be no | onger
servi ceabl e.

B-4. GCeneral safety requirenents

a. A laser safety orientation will be
given to all personnel who use or work with
| aser devices, to include an expl anati on of
hazards and safety requirenents.

b. To prevent injury to persons who do
not have eye protection, the | aser devices
will not be lased at any surface at a range
of 20 meters or less. Precautions, such as
t he renoval of brush and trees, will be
t aken.

c. Personnel, such as noving target
operators, who nmust be in the target area
will wear |aser protective eyewear with
curved protective |l enses during | aser firing.
Such eyewear nust be approved for the
speci fic node
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of laser device being fired. A laser filter
desi gned for protection against one type of
| aser may not afford protection from anot her

d. Laser devices will not be operated or
experinmented with when renoved fromthe
vehicle, unless specifically authorized by
the appropriate mai ntenance manual

e. The filters and protective goggl es
that have been devel oped for use with |lasers
are not required for training exercises when
all personnel outside the target area conply
with the provisions of this appendi x.

f. Precautions, other than stated in
chapter 19, are not required at night, or
during rain, snow, or fog

B-5. Range usage

Laser devices will be used only on those
ranges that the installation commander has
approved and established for such use.

a. Practice inlasing (i.e., use of only
the | asing device) during nonlive firing
exercises in training areas nay be conducted
only at those training areas that neet or
exceed all safety requirenments and have been
approved for such use by the installation
commrander .

b. A survey of the proposed |asing and
target area will be acconplished to establish
| aser elevation and azinuth limts. An
adequate safety margin on either side of and
above the beam extending out to a physi cal
backstop is required.

(1) Laser safety stakes ordinarily
will not be required at live-fire ranges
because existing stakes designating right and
left limts of fire provide an adequate
margi n of safety. |If required, however,
safety stakes will be enpl aced under the
direction and control of the installation
range control officer.

(2) Laser safety stakes ordinarily
will be required at | ocal training areas
approved for use of |aser devices by comrand
safety managers. These will be enpl aced
under the direction of the command safety
manager and will not be renoved or noved
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wi t hout his know edge and approval. Lasing
(i.e., discharging the | aser range-finder)

will not be permtted at |ocal training

unl ess | aser safety stakes designating right
and left units of lasing are in place, or the
command safety manager has determ ned that,
because of the terrain configuration, such
stakes are not required.

(3) Warning signs and barri cades
used to prevent personnel fromentering
firing areas also will be used in conjunction
with lasing. Additionally, notice nmust be
provi ded at the entrance to the range that

| aser operations are being conducted. (See
fig 19-3).
c. Unprotected personnel will not be

permtted in the established inpact area as
shown in the surface danger area diagramfor
t he range.

d. Laser devices listed in table 19-1
will not be used in two-sided tactica
exerci ses.

e. Flat mrror-like objects having a
vertical or near vertical surface will be
removed fromw thin 30 neters of the target
to prevent eye damage froma refl ected | aser
beam On noving tank ranges, generally those
surfaces in which an i nage can be seen nust
be renoved. The object may be covered or
painted with lusterless paint if it cannot be
renmoved. Beyond the 50-neter range fromthe
target--reflective objects need not be
renoved. Laser devices, however, should not
be intentionally fired at highly reflective
surfaces at any range. Exanples of flat
mrror-like objects are--

(1) Mrrors.

(2) Chrone plated netal.

(3) Panes of gl ass.

(4) Retroreflective target naterial
such as
Scotch-lite.

f. The target material may be any
surface that does not neet the description in
table 19-1. doth, cardboard, wood, and
lusterless netal of any size and color are
acceptable as targets for | asing.
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d ossary

Section 1
Abbr evi ati ons

AGL . above ground | eve

ARSO. assi stant range
safety officer

ASO . avi at1on safety
of ficer

ATGM antitank gui ded
mssile

BATS. ballistic aeria
target system

CALFEX. conbi ned arns |ive-
fire exercises

DARCOM US Arny Materi el
Devel oprment and
Readi ness Comand

EQD . . expl osi ve ordnance
di sposa

FAA . Federal Aviation
Admi ni stration

FFAR. folding fin aerial
rockets

HE. . . . . . . . . . . high explosive

| CM . . . . . . inprovedconventiona
muni tions

IP. . . . . . . . . . . instructor pilot

LASER . . Li ght anplification
by stimul at ed
emi ssi on of
radi ation

LAW . . light antitank weapon

LRSNCO. | aser range safety
nonconmi ssi oned
of ficer

LRSO . laser range safety
of ficer

LSDZ. .l aser surface danger
zone

MVEA . nm ssion essentia
area

MFM mlitary famly
nmenber s

MRO . mat eri al rel ease
order

NBC . . Nucl ear, Bi ol ogi cal,
Cheni ca

NI CP. . hational inventory
control point

NOHD. nom nal ocul ar hazard
di st ance

NOHD* nom nal ocul ar hazard
di stance-magni fi ed

ac. officer in charge

RCO. . . . . . . . . range control officer

RO. . . . . . . . .. range officer

RSO . . range safety
of ficer

SAA . smal | arms ammuni tion

SOP . standi ng operating
procedure

TC. . . . . . . . . . . tank commander

VESS. weapons ef f ect
signature sinul ator

Section ||

Ter ns

Assi stant range safety of fi cer (ARSO
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A qualified commi ssioned or warrant officer
or nonconm ssi oned officer (grade E6 or

hi gher) designated by the O C to assist the
safety officer in carrying out the safety
responsibilities for the range activities.

Center of inpact

Center of the dispersion pattern of inpact
bursts. Fromthe point of view of range
only, it is the range center; fromthe point
of view of deflection, the defection center

Cl ear ances

a. Surface clearance. A range clearance
where the surface area is seached visually an
dud and other munition contam nation are
removed and di sposed of properly. Surface-
cleared ranges are restricted to activities
that require no ground breaking and linited
access.

b. Shallow clearance. A range cl earance
where the area is systenmatically swept with
standard service mne detectors and all
ferrous cased duds on the surface and down to
a depth of 20-24 inches should be | ocated,
removed, and di sposed of properly. The use
of shallow cleared areas I1s restricted to
activities causing only shallow surface
di sturbance, such as agriculture.

c. Moderate depth clearance. A range
cl earance, follow ng surface and shall ow
clearance, to a depth of 5 feet, using a
detector system nore sensitive than the
service mne detector. Al itens |ocated are
dug up and disposed of properly. Moderate
depth clearance is required when an area is
to undergo devel opnent.

d. Deep clearance. A range clearance
that is usually only required at "point"
| ocations (e.g., where deep underground
utilities or the foundations of a | arge
building are to be placed). The area is
first cleared bY use of mne detectors and
then in 5-foot [ayers to the necessary depth.

Combi ned arnms live fire exercise (CALFEX)

A conbat exercise in which an Arny/Marine
Cor ps conbi ned-arnms team in conbat
formation, conducts a coordi nated conbat
firing and maneuver practice in executing the

assault, seizure, and defense of appropriate
objectives. Tactical air support may be
i ncl uded.

Cont am nat ed area

Any area where there is known or suspected
unexpl oded munitions regardl ess of type or
the neans by which they got there.

Cookof f

A functioning of any or all of the expl osive
conponents due to high tenperatures wthin

t he weapon.

Direct fire

Fire delivered on a target when the piece is
| ayed b% sighting directly on the target,

usi ng the gun sighting equi pnent.

Downwi nd hazard area

The area beyond the inpact point that nmay be
affected

A ossary 1
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by a riot control chem cal agent or
due to downwi nd drift caused by w nd
direction and speed.

by smoke

Firing | ane

The area within which an aircraft or vehicle-
mount ed weapon is fired. It consists of a
start firing line, ceasefiring-disarmline,
and left and right limts of fire.

Firing line

The line from which weapons are fired and
forward of which no one is pernitted during
firing except as cited in this regulation

Firing position
The point or location at which a weapon ot her

than denolitions is placed for firing. (For
denolitions, the firing position is the point
or location at which the firing crewwll be

| ocated during denolition operations.)

For k

The change is angle of elevation necessary to
produce a change to the center of inpact

equi val ent to four probable errors.

Hangfire
A del ay in functioning.

H gh-angle fire

Fire delivered at el evations greater than the
el evati on produci ng nmaxi mumrange; fire, the
range of which decreases as the angle of

el evation is increased. Mrtars deliver

hi gh-angle fire.

Instructor pilot (IP)

A qualified warrant or conmi ssioned of ficer
who is placed on mlitary orders and is
assigned the responsibility for the safe
operation of assigned aircraft and weapon
systens, including applicable aerial weapon
systems (AR 95-1).

Laser particular ternmns:

a. Area S. A 30-neter
target from which al
shoul d be renoved
destroyed.

b. Area T. The area within the
establ i shed buffer zones, neasured fromthe
laser firing point tot neters uprange. No
objects will be lased within Area T.

Exposure hazard to the skin is insignificant
conpared to exposure to the eye, but
personnel shoul d avoid direct exposure to the
unprotected skin up tot neters fromthe

| aser device.

c. Backstops. Opaque structures or
terrain in the controlled area such as a
hill, a dense tree line, or a w ndow ess
buil di ng, that would conpletely obstruct any
vi ew beyond it and conpletely term nate a
| aser beam that nmay niss the target.

d. Buffer zone. A safety margin on
either side and above and bel ow t he approved
target area, extending to a distance at which

radi us around the
specul ar surfaces
covered, painted, or

d ossary 2
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the beamis term nated by a backstop

ext endi ng across the target zone, or the NOHD
[imt is reached. A vertical buffer zone
covers the angul ar distances bel ow t he

hi ghest point on a backstop or above the

nonl asing area. The |aser horizontal buffer
zone covers the angul ar distance to the |eft
of the left-npst target and the right of the
right-nmost target (fig 19-4, 9-7).

e. Intrabeamviewi ng. Looking directly
at the source of the beamor reflected beam
fromw thin the beam (figs 19-1 and 19-2).

f. Laser. A device capable of producing
a narrow beam of intense |ight.

g. Laser range safety officer/laser
range safety noncommi ssioned officer (LRSO
LRSNCO). A designated officer, warrant
of ficer or nonconmm ssioned officer of the
firing unit who is responsible for ensuring
conpliance with the unit standi ng operating
procedure for |aser operations and training.

h. Laser rangefinder. A rangefinder
enploying a | aser device to enmt a pul sed
| aser beamthat is ained at the target. The
range i s determ ned automatically by
el ectronically neasuring the length of tine
it takes for the light beamto travel from
the laser to the target, be reflected from
the target, and return to the rangefi nder

i. Laser safety eyewear. Protective
eyewear designed specifically to pernit the
user to be exposed to either the direct or
reflected | aser beam from specific |aser
devi ces w thout eye injury.

j. Laser surface danger zone (LSDz). A
V- shaped zone designed to contain the |aser
beam (while lasing) with buffer (safety)
zones on either side, and above and bel ow t he
approved target area.

k. Nom nal ocul ar hazard di stance
(NOHD). The NOHD for direct intrabeam
viewing is the m nimum di stance beyond whi ch
an unprotected person may stand in the beam
and be exposed repeatedly w thout injury
provi ded he or she does not | ook at the beam
source with unfiltered magnifying optics.

. Nominal ocular hazard di stance-
magni fied (NOHD*). The NOHD for intrabeam
vi ewi ng through magni fying optics with an
80mm obj ective and 7mm exit pupil.

m Specular (mrror-like). A specular
surface in which an individual can see his/
her undi storted reflection. Exanples of

specul ar surfaces are: vehicle w ndows,
vi sion bl ocks, searchlight cover gl ass,
sheets of plastic, or mrrors.

Lowangle fire

Fire delivered at angles of elevation equa
to or below that corresponding to the maxi mum
range of the gun and amunition

Mask

Any natural or artificial obstruction that
interferes with, or protects from the
observation of gun fire.
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METRO

Variations in wind speed and direction, air
tenperature, and air density that cause
changes in the predicted trajectory of a
projectile or mssile.

Msfire

A conplete failure to fire, not necessarily
hazar dous, but, since it cannot readily be
di stinguished froma delay in functioning or
hangfire, must be handl ed as worst case in
accordance with procedures for the weapons
system

M ssion essential area

The area within the surface danger zone

| ocated adjacent to the inpact are that is
allowed to be occupied only by essenti al
personnel needed to acconplish the assigned
t ask.

Oficer in charge (OC, WJC, NCOCQ

The officer in charge of troops (or of the
training of troops in a school situation)
conducting firing on or using range
facilities and having responsibility for the
operation of the firing range.

Overhead fire

Fire that is delivered over the heads of
unprotected friendly troops occupyi ng Area D.
Troops wearing steel helnmets, "flak" jackets,
and protective nasks are consi dered
unprotected. It does not apply to artillery
crews occupying Area E due to approva
tactical firing formations.

Pr obabl e error
Measure of the inpact distribution in the
di spersion pattern around the center of

i npact, dinmensionally expressed in firing
tabl es as one interval of the dispersion
rect angl e.

Range error

Di fference between the range to the point of
i npact of a particular projectile and the
range to the nmean point of inpact of a group
of shots fired with the sane data.

Range of ficer (RO

A conmi ssioned officer or civilian who
supervi ses and enforces installation range
safety and coordi nates and schedul es range
use, nai ntenance, nodification, and
installation of ranges and training
facilities in accordance with this regul ation
and the policies of the conmander.

Range safety officer (RSO

A qualified conm ssioned or warrant officer
or nonconmi ssioned (E6 or higher) officer
who is the direct representative of the
officer in charge of firing. The RSO is
responsible to the OC for insuring the
adequacy of safety when firing is being
conducted and for final determination that,
before firing, settings placed on indirect
fire weapons and amunition represent data
within prescribed safety linits.

d ossary 3
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Range personne

Persons designated to assist the range
officer in the discharge of his or her
duties.

Registration fire

Fire conducted to determnine the adjusted data
required to place the nmean burst |ocation of
rounds fired with that data at a point of
known | ocation. The adjusted data are used
to determ ne corrections that when appli ed,
wi Il conpensate for the cunmul ative errors
contained in survey, the firing chart,

mat eri al, and nonstandard at nospheric

condi tions.

Saf ety radi us

The di stance from a weapon consi dered safe
for personnel. It is also the mninum

di stance that troops will be kept away froma
m sfire, dud, or any potential explosion
hazard and the distance required to nove from
a potential cookoff that cannot be cleared
fromthe weapon.

Sur face danger zone

That segrment of the range area endangered by
a particular type of weapon firing and
consists of the foll owi ng areas:

a. Target area. The point or |ocation
to which the weapon is to be fired. (For
denolitions, the target area is the point or
| ocati on at which the denolition charge is
enpl aced.)

b. Inpact area. The primary danger area
for indirect fire weapons that is established
for the inpact of all rounds. Wen applied
to direct fire weapons, it is the area
| ocat ed between established range linmts.

The inpact area is within the approved
surface danger zone.

c. Ricochet area. The area between the
i npact area and Area A that parallels the
line of fire. 1t is provided to contain
ricochet projectiles.

d. Area AL The area (secondary danger
area) that parallels the inpact area
laterally. It is provided to contain
fragments fromitens expl oding or ricocheting
on the right or left edge of the inpact area.

e. Area B. The area (secondary danger
area) on the downrange side of the inpact
area and Area A. It is designed to contain
fragments fromitens exploding on the far
edge of the inpact area.

f. Area C. The area (secondary danger
area) on the uprange side of the inpact area
and parallel to Area B. It is designed to
contain fragnments fromitens expl oding at the
near edge of the inpact area (also referred
to as the short limt of the target area).

g. Area D. The area between Area C and
Area E. It is a safe area for troop
occupation for training purposes.

h. Area E. The area between Area D and
the firing position. 1t is endangered by
muzzl e debris, overpressure, and injurious
noi se levels. Area E nmay be occupied only by
weapon crews firing froman approved tactica
configuration (circular, box, star, etc.).
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i. Area F. The area imediately to the
rear of a weapon or group of weapons. It is
endangered by the effects of the weapon being
fired.

j. Near edge. The boundary of the
i npact are that borders Area C and i s nearest
to the firing position.

k. Far edge. The boundary of the inpact
area that borders Area B and is farthest from
the firing position.

|. Safe area. An area within the
surface danger zone in which exposed
personnel or those under cover nmay be | ocated
and the probability of their being injured
fromthe effects of a normally functioning
weapon, projectile, warhead, or munition is
m ni mal .

m Primary danger area. An area in
whi ch a hazard is known to exist and in which
no unprotected personnel or equi prent are
permtted since injury to such personnel or
darmage to equi pnent is probable.

n. Secondary danger area. An area
normal |y added to a primary danger area to
provi de for containnment of the effects of
projectiles or warheads that may function on
the edge of a primary danger area or to
contain fragnents. No unprotected personne
or equi prment are permtted in this area since
injury to personnel or danage to equi pnent is
pr obabl e.

0. Downrange. All areas of the surface

danger zone | ocated beyond the target point
or center of a target area for multiple
targets.

p. Uprange. All areas of the surface
danger zone | ocated between the firing
position and the target point or center
target area for nultiple targets.

of a

g. Rear range. The area to the rear of
the firing position.
r. Right range. The uprange and

downrange portion of the surface danger zone
|l ocated to the right of the line of fire for
a single weapon to a target point or the line
of fire drawn fromthe center of a group of
weapons to the center of the target area for
mul tiple targets.

s. Left range. Sane as right
only left of the line of fire.

range,
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Vertical danger zone

A zone above the surface danger zone that
provides for the contai nnent of the flight of
a projectile or projectile ricochet and the
fragnments of a projectile function above the
surface. This zone consists of the sum of
the items bel ow

a. Maximumordinate. Difference in
altitude between the origin and the highest
point of the trajectory of a projectile.

b. Mximumricochet ordinate.
Difference in altitude between the origin and
t he hi ghest point of the projectile in the
air after it has hit and bounced. When
firing at | ow gun quadrant el evations (I ess
than 20 degrees), this altitude is generally
equi valent to the maxi mum ordi nate of 20
degrees quadrant el evation at the nuzzle
velocity of the weapon being fired. However,
the inmpact nmedia (i.e., hard ground or hard
targets such as steel or concrete) may
i ncrease the potential nmaxi mum ricochet
ordi nat e.

c. Vertical secondary danger area. An
area normal ly added to the maxi mum ordi nate
or maxi mumricochet ordinate to the effects
of projectile or warhead that nmay function
along the trajectory or above the surface.
The value listed as Area A is used.

d. Correction factor from standard
at nrosphere. Factors to correct standard
at nrosphere conditi ons such as decrease in air
density, decrease in air tenperature, and
head wi nds. Percent of maxi num ordi nate of
ri cochet ordinate foll ows:

(1) For nortars--5 percent.

(2) For guns--15 percent.

(3) For recoilless rifles--8
percent.

(4) For howtzer--9 percent.

Weapons i nstructor

A qualified individual who is appointed on
mlitary orders and who is assigned the
responsibility for the safe operation of
weapons systens. The orders include

desi gnated systens for which the W is
qualified as an instructor
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